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TWO CLASSIFICATIONS were made on the land in the Reservation 
Area of the Uinta Basin: first , a present use classification based 
on the present use of the land and irrigation water ; second, a de-
sirable use classification indicating what might be the most desir-
able use of land and water over a relatively long period of time. 
The area was divided into 130 subareas relatively uniform as 
to soil, irrigation-water supply , and location with respect to com-
munity instit'Utions and to the source and cost of irrigation water . 
As to present land and water use, the subareas were classified into 
the following classes: A , relatively satisfactory soil and water con-
ditions ; B , adjustments in soil and water use desirable; C, adjust-
ments in soil and water use imperative ; and D, land largely not irri-
gated but good enough to irrigate. 
As to desirable land use, the land was classified according to 
a nine-class system applicable to all rural lands in Utah. All of 
the 130 subareas fell into three of these nine classes: namely , land 
class II , range or pasture ; land class V , extensive arable agriculture; 
and land class V I , more intensive arable agriculture. 
PRESENT LAND AND WATER USE. Of a total of 200 ,892 
acres of land classified in the Reservation Area, only 33,7 67 acres 
were in class A , 54,483 acres were in class B , 62,436 acres in class 
C, and 50 ,206 acres in class D. In class A areas, farms were the 
largest , crop yields highest, labor incomes largest , farm buildings 
best, farm labor most fully utilized, and in general the social and 
economic conditions were the most desirable, while in class C areas 
they were least desirable, showing that combining better soils with 
better water supplies results in higher levels of living. 
Of the total area, about 116,000 acres were classed as irrigated 
land in 1936, of which 77 ,000 acres were arable soils; i .e. suitable 
for cultivation of crops, and 39 ,000 acres non-arable ; i.e. , not suit-
able for crops according to soil survey reports. Of the 39 ,000 acres 
of non-arable soils, about 13 ,000 were irrigated with primary 
rights, while more than 47 ,000 acres of the arable soils had only a 
secondary water supply. 
DESIRABLE LAND USE. The average amount of water avail-
able from natural stream flow during the period 1918-37, when 
added to the present storage capacity , would be sufficient to pro-
vide a first-class water right for about 77 ,000 acres, which is ap -
proximately the acreage of present irrigated land that is good 
enough to b;! C'ultivated and that is reasonably accessible to water 
supply. The agricultural income of the basin could be increased 
greatly if the available water were applied to the better soils, in-
stead of much of it being used on inferior soils while good soils 
have an inadequate supply. 
After~ allocating the available irrigation water supply to the 
subareaslri which it would be used most advantageously , the land 
in the 130 subareas was classified according to desirable use, and 
the 200 ,892 acres of land in the st·udy area were distributed as 
follows: Land class II (grazing and pasture) 102 ,647 acres, land 
class V (extensive irrigated farming) 86,643 acres, and land 
class VI (more intensive irrigated farming) 11 ,602 acres. Within 
the subareas classified as suitable for irrigated farming (land classes 
V and VI) , are the 77 ,000 acres of arable lands for which a full 
s9ason' s supply of irrigation water is accessible. I n normal years 
there is also sufficient additional water to irrigate about 47 ,000 
acres of pasture land during the month of May , decreasing during 
the summer to about 15 ,000 acres in September. In land class II 
are 47 ,000 acres which might possibly be developed , on which any 
additional irrigation water that may be developed should be used. 
There are about 1,600 farms in the Reservation Area at pre-
sent. The average income provided by these farms is inadequate 
for a satisfactory level of living , as evidenced by the fact that a 
sample of 192 farms had an average net farm income of only $134 
in 1935. The suggested changes in land and water 'use, and changes 
in farm organization to provide for increased numbers and improv-
ed quality of dairy cattle, would give the 1,600 farmers in the area, 
although not large incomes, at least a considerably better level of 
living than at present. They also would result in a more consoli-
dated population, which would be conducive to monetary savings 
and higher standards in public service. 
THE UTILIZATION OF IRRIGABLE LAND IN 
THE RESERVATION AREA OF THE 
UINTA BASIN, UTAH 
George T . Blanch and Clyde E . Steware 
Introduction 
SEVERAL YEARS AGO the Utah Agricultural Experiment Station began a project entitled " Study of agricultural resources in Utah 
and their utilization ." This project contemplates conducting de-
tailed soils, irrigation water, range and economic studies in all areas 
of Utah. To date these studies have been made for a portion of the 
state including the Uinta Basin. However, in order that the infor-
mation so obtained can be more effectively used for public and pri-
vate programs of operation , there is a need to combine and correlate 
the basic data. 
The primary objective of the study reported herewith is to 
bring together and analyze data concerning the agricultural re-
sources of the Uinta Basin and their use in such a way that indivi-
duals and groups interested in the area will be assisted in building 
a more permanent and sa:tisfactory agricultural economy. This 
report is intended primarily for the use of the people living in the 
basin (the individual farmers and farm groups) and the govern-
mental and private business groups that are interested in the farmer 
and the argricultural resources of the basin. Insofar as the proce-
dure and information are applicable, they may be of value in the 
study of other areas. 
Scope and Method 
While this study is concerned with all of the agricultural re-
sources of the basin , available data have limited detailed considera-
tion to the irrigable lands in only part of the basin, consisting of 
the ~eservation por:tion exclusive of the upper Duchesne and the 
Strawberry River valleys. 
This study is based very largely on data available from the 
studies to which reference has been already made. Field investi-
gation has been confined to the collection of data to supplement the 
previous studies. Many items which appear to warrant rather de-
tailed presentation are discuss2d only briefly . Several other publica-
tions and reports are available which thoroughly cover these items 
and their repetition here does not appear necessary. 
1 G eor-ge T . BiJnch is resea rch asso ciate professor, Department of Agricultur-
al E conomics, Utah A griculturJI E xp2rim ent S tati o n , and Clyde E . Stewart is 
associate agricultural economist , DivisIOn of L and E conomics. U . S. Bureau of 
Agricultural Economics . Report on project 179 , Bankhead -Jones . 
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The use of any particular area of land is affected by a large 
number of factors. Among these are soil , topography, irrigation-
water supply, the amount and character of the natural precipittation , 
the length of the growing season , location with respect to markets, 
transportation facilities , location of community instit utions, the 
cost of the water supply, and the balance of livestock feed supply 
between ranges and irrigated lands. Because of the variation in 
many of these factors , and the large number of them, the problem 
of finding tthe best use of the land is difficult. This difficulty is 
further complicated by the fact that irrigation water, instead of 
being fixed in place, may be used over a wide area. 
The usual way of meeting the above described situation is to 
make a classification which includes the entire range of factors to 
be studied. Classification is nothing more than the grouping of 
relatively like conditions. In this study the method of classification 
has been used to bring together and present the data pertaining to 
the agricultural resources, their use , and control in :the Uinta Basin. 
The general procedure of the study has been to make two clas-
sifications of the resources which are depicted in map and narrative 
form. The first classification is based on the apparent need for ad-
justment in combination of land and water, based upon present 
conditions ; the second, on what an analysis of all of the available 
information indicates might be the most desirable combination of 
land and water over a relatively long period of time. For conven-
ience of expression , the first classification is referred to as " present 
land-use classes," designated by capital letters A , B, C and D , which 
are subsequently defined. Included with the presentation of the 
present land-use classses are considerable physical and economic data 
which are intended to substantiate the classification, describe the 
need for certain changes in the use of the agricultural resources, and 
point the way to the changes :that appear to be desirable . The 
second classification is referred to simply as " land classes", act om-
panied by the roman numerals II , V and VI , as the case may be. 
Some data pertaining to physical and economic conditions accom-
pan y the discussion of these classes. 
The Present Use of Land and Water Resources 
Method of Classification 
T HE CLASSIF ICATION of the land in the Uinta Basin was based primaril y upon three sets of factors, namely: 
(1 ) Soil factors : including alkali , drainage , topography, 
slope, and erosion. 
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(2) Irrigation water factor; including both the quantity 
of water received and its distribution through the 
growmg season. 
(3) Location of the land with respect to community insti-
tutions and to the source of water supply , which in-
cludes the cost of providing the land with water. 
Other factors, such as location with respect to markets and 
primary transportation facililties , length of growing season, and 
natural precipitation have a profound influence upon land use in 
the Uinta Basin but as these factors are relatively uniform over all 
of the area they are not infl uencial in the classification within the 
basin. They are highly impoDtant in classifying the basin land 
relative to land in other parts of the state. As it is anticipated that 
this type of classification may later be applied to the rest of ,the 
state the influence of these factors is apparent in the general level 
of land classes, but does not influence the variation within ,the 
basin area. 
The basic soil data used in the classification were provided 
by the Department of Agronomy and Soils of the Utah Agricul-
tural Experiment Station. From a standard soils survey, supple-
mented by alkali, ,topographic, location and erosion data , the land 
was divided into 6 soil rating classes. 2 Class 1 is defined as good 
farming land , class 2 as fair farming land, and class 3 as poor 
farming land. The soils in these classes 1, 2 and 3 are considered 
suitable for arable purposes. Class 4 is defined as temporarily non-
arable and pas1ture land, class 5 is range land and class 6 is waste 
land. While the soils in classes 4 , 5 , and 6 are considered unsuited 
for arable purposes, considerable areas particularly in class 4, are 
being cultivated at the present time. 
The basic data on irrigation water were provided by .the De-
partment of Irrigation and Drainage of the Utah Agricultural Ex-
periment Station. From these detailed data the irrigation engineers 
classified the present water rights of each irrigation company into 
four groups based on the approximate average amount of water 
delivered f.rom 1918 to 1937. Class I represents rights which have 
received 2.50 or more acre feet of water per acre of irrigated land; 
class 2 rights have received from 2.01 to 2.50 acre feet; class 3 
rights 1.50 to 2.00 acre feet ; and class 4 rights represent average 
2 On the maps and in the literature published by the Department of Agron-
omy and Soils these classes are referred to as " land classes. " However, to avoid 
confusion with the term " land classes" which is used in this report in a strictly 
economic sense, the term " soil rating classes" is used throughout this report when-
ever reference is made to the soils classification. 
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deliveries of less than 1.50 acre feet per acre .:3 In addition, the distri-
bution of ·the water throughout the irrigation season was taken into 
account. 
The data on location with respect to communilty institutions 
and to the source and cost of irrigation water that were used in the 
classification were developed as a part of the present study. With 
the aid of irrigation and other maps and a general knowledge of the 
area , four location classes were set up ranging from the most de-
sirable to the least advantageous with respect to location within 
the area. 
Similarly, the three factors, market location , precipitation, 
and growing season , were each classified into several groups for use 
in the state-wide application of this classification system. All of 
the areas in the basin , however, were judged to be in market loca-
tion class 4 , in precipitation class 3 , and in growing season class 3 . 
Using these data , the next step in the classification was to 
delineate subareas that were as nearly homogenous as possible 
with regard to soil, water supply , and location, within the basin. 
The minimum size of these subareas depended somewhat upon the 
local conditions, but ordinarily was not less than 300 acres . The 
maximum size depended on the extent of relatively homogenous 
conditions. For convenience in analysis and presentation, each 
subarea was designated by a number. A total of 130 such subareas 
was delineated . 
Data pertaining to the soils and walter supply of each subarea 
were then tabulated. 4 The tabulations included the acreage in each 
soil rating class, and the part thereof which was irrigated by each 
class of water right . From these data an average soil and an average 
w3lter class rating were obtained for each subarea. Also a " location" 
class rating was assigned . 
Each of the 130 subareas was then placed in one of four divi-
sions, designated as classes A , B , C , and D , on the basis of proce-
dure as explained below. Subareas in which soil and water relation-
ships and location are relatively satisfactory were placed in class 
A. This does not mean that improvements cannot and should 
3 These amounts apply specifically to the Reservat io n Area a~d represent 
net applications to the land. Inasmuch as present water application generally is 
not properly distributed through the growing season, the requirement of 2 .50 
acrea feet applicat ion per ac re for an adequate supply is higher thJn would be 
necessary if distr ibu ted according to crop requirements. Later in the report it will 
be noted th ;:: t a gross diversion of 3.00 ac re feet properly distributed through the 
seaSO :1 is consid e r ~d adequate for crop pr.oduction in the area. Assuming a 25 
percent conveY;ln ce loss, this would amount to a net appplicat ion of 2.25 acre 
feet p er acre . 
~ See appendix r for detailed data regarding eJch area. 
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not be made in these areas . It merely indicates that the soils , gen-
erally, are suitable f'Or cultivation , that the water supply is fairly 
adequate, and that most of these lands are rather favorably located 
with respect to community centers and water supply. Some im-
provements may be possible in soil-water relationships , and definite 
improvements may be needed in type of farming , size of farms , 
and farm practices which would result in larger farm incomes. 
Subareas in which major adjustments in soil and water rela-
tionships are desirable were placed in class B . While most of the 
soils are suitable f'Or cultiva,tion, some non-arable soils are being 
irrigated and cultivated . The major problem is in the water supply, 
which is only about 60 percent adequate, in comparison with the 
situation in class A areas. It is not likely that a sa1tisfactory agri-
culture could be had with such an inadequate water supply even 
though the soils were entirely satisfactory. 
Subareas in which major adjustments in soil and wate'r rela-
tionships appear to be imperative have been placed in class C. This 
includes subareas where a large proportion of the irrigated land has 
been classed as not suitable for cultivation. However, it also in-
cludes some areas of good soil but for which the water supply is 
grossl y insufficient. In addition some parts of this class are un-
favorably located . For each of the subareas in this class at least one 
of the faotors of soil, irrigation water , or location (primarily cost 
of water) is so poor as to preclude successful cultivation without 
some major adjustments. 
Class D subareas are those now largely not irrigated but in 
which the soil is sufficiently productive to warrant irrigation . 
These areas are not irrigated because of insufficient water or because 
the cost of providing water is so great as not to be feasible econ-
omically. 
Thus, in the ir'rigated portion of the Reservation Area, class 
A represents the most favorable combinations of soil, irrigation 
water and location , while class C represents the least favorable com-
bination of these factors. 
The decision as to the present land use class in which to place 
the various subareas was made after fully considering the quality 
of soil and water and the location. Subareas now irrigated and 
with an average soil rating class poorer than 3, or wi,th a water 
right of class 3 or poorer were placed in present land use class C 
regardless of the quality of the other factors , as it was assumed that 
in those subareas a satisfactory agriculture is not possible without 
a major adjustment. 
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In many areas, the relation of soil, water, and location was 
so clear-cut as to provide obvious conclusions regarding the need for 
adjustment to permit economically feasible irrigation farming. In 
these instances, either all conditions were favorable, or some one 
factor stood out so clearly as to dominate the situation. In other 
areas, however, none of the factors-soils, location, or water right-
was sharply enough defined to permit an obvious conclusion. For 
these areas, an arithmetic system was devised by which the several 
factors could be weighted and combined as a basis for judging their 
collective influence. Numerical weights were assigned, which were 
judged to represent the relative importance of the six factors con-
sidered. The complete weighting system is shown in table 1, and 
its application to a subarea illustrated in table 2. 
Table 1. Rating factors and system of weighting used in the present land -use 
classification 
Rating Factor classes and condition represented 
factors Weight (1) (2) (3) (4) (5 ) 
Good Fair Poor Temporary Range & 
farm farm farm pasture waste 
land land land land land 
Soil ratinl1; 5 5 ! 0 15 20 25 
2.5 acre 
feet or 2.01 to 2.5 1.5 to 2.0 Less than 
more acre feet acre fee t 1.5 acre feet 
Water right 3 3 (i 9 12 
Entire Uinta 
Market 
Basin in this 
class 
location 2 2 4 6 8 10 
Community Excellent Good Fair Poor 
location 1 2 3 4 
Entire Uinta 
Basin in this 
class 
Percipitation 2 3 4 5 
Entire Uinta 
Growing 
Basin in this 
class 
season 2 3 4 5 
This score of 2.62 ( table 2) represents a relative evaluation of 
the subarea. Obviously, if a subarea were is class 1 for all factors, 
then the final rating score f'Or that area would be 1.00, or ,the best 
possible. A rating score was computed for each subarea and was 
used together with the data for the individual factors in placing 
each subarea into one of the classes. 
After the subareas had been assigned to the respective classes5, 
physical and economic data were assembled for each of the four 
;; See Appendix II for cl ~ ssification of each subarea. 
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T able 2 . Application of weighting system to a hypothetical subarea 
Factor 
Soil rating 
Water 
Market location 
Community location 
Precipitation 
Growing season 
Assumed 
factor class 
2 
3 
4 
1 
3 
3 
Weight 
5 
3 
2 
1 
1 
1 
Total ___________ __________ . ___________________ 1 3 
34 
T3=2.62-rating score for the subarea 
Product 
10 
9 
8 
1 
3 
3 
34 
classes. This was for the purpose of showing the relationship of 
the basic factors of soil, water and location to such factors as use of 
the land, crop yields, and farm income. If the basic classifica'tion and 
assumptions were correct the social and economic conditions in 
class A areas should be the most satisfactory, and in class C areas 
the least satisfactory. These results would then indicate the areas 
where changes or adjustments to improve the economic conditions 
were most needed. In the sections that follow are a description 'Of the 
basic resources in each class and a discussion of their use and control 
and the social and economic results therefrom. 
Agricultural Resources in Each Present Use Class 
Location 
The Reservation Area is relatively isola,ted, compared with 
many areas of' the state. No railroad enters the basin, and it is more 
than 100 miles to an important market center. Products shipped 
out must be relatively concentrated and non-perishable. As a re-
sult, major exports are beef cattle , sheep, wool, butter and cheese. 
Bulky products such as hay , grain and perishables, such as fresh 
milk, cannot usually be sold to advantage out of the area because of 
the high costs of marketing. 
Within the basin, many communities and farms are long 
distances from local markets, which detracts from the social and 
economic advantages of these particular localities. Some lands are 
so located with respect to source of water supply, that long, expen-
sive canals are necessary to carry walter to them. Other lands are so 
situated as to require pumping water to them for irrigation and 
some require expensive flumes , storage reservoirs ·and other facilities . 
These and other local characteristics definitely limit the use of the 
resources and decrease their value to those concerned wi,th their use. 
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The subareas were placed in 4 classes with regard to location, 
as shown in appendix 1. 
Climate 
Annual percipitation in the Reservation Area averages only 
seven or eight inches. Months of highest precipitation usually are 
August , September and October. During the past twenty years 
there have been six years when total precipitation was less than four 
inches (fig. 1) . Obviously crop production is feasible only under 
irrigation. The low total amount of precipitation and the inade-
quate seasonal distribution prohibit dry farming. 
lrodlu 
!1 .0 ~---.,.--------.------..------r------" 
!~O~------+----------+--~------r---------~----~---; 
4 .0 ~------+--------Jl--+---\!'--+-I---r--V-----'~-+---------; 
Figure 1. Annual preci pitat ion at Ft. Duchesne and Myton. Utah . 19 16 to 1940 
The average length of growing season (without killing frost ) 
does not exceed 120 days , as compared with about 155 days in 
Salt Lake Valley. The " safe" growing season , or that which can 
be expected at least four out of five years , is only 85 days. This 
period is sufficient, generally , to produce hay and grain , but in some 
years and particularly in some portions of the area , produotion of 
only two crops of alfalfa is possible . The production of crops is 
limited to hay , grain and some of the hardier vegetables. 
No differentiation was made between the subareas as to clim-
atic conditions. 
Soils 
Tracts of the various soil rating classes in the Reservation 
Area generally are small and irregularly shaped . The amount of 
first quality soil is relatively small and many acres of poor soils 
are being cultivated. Of 520,000 acres included by the soil survey 
and considered by this study , only 175,000 acres, or 34 percent 
are considered by the Ag·ronomy and Soils men as suitable for 
R3W 
~ LAND CLASS II GRAZING AND PASTURE LAND 
m LAND CLASSY IRRIGATED CROPLAND THAT IS JUST GOoo EtlOUClH TO REMAIN IN USE A S CROP LAND 
[!I IRRIGATED CROPLAND SUITABLE LAND CLASS JZI FOR FAIR TO 0000 EXTENSIVE CROP PRODUCTION OR FAIR TO 
POOR INTENSIVE CROPS 
D UNCLASSIFIED LARGELY NON-IlRAeLE GRAZING LAND 
T4S 
R 3W 
~ ____________ ~ ____________________ -L ____________________ ~' R.5w R4W R'2W 
_________ I~------------
F ig u re 2. Present lalld use cl assificat ion map c 
RlW 
RlW 
I 
"IE 
of the Reserva tio n Area. Uinta Basin. Utah. 1940 
A'l.OE 
R1E II. '20E 
11.1. 
TlS 
45 
H '------- T 5S 
6S 
T1S 
T8S 
11.'11 
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arable purposes6 • Within the Reservation Area, only 19,000 acres 
are in soil rating class 1. 7 Soils not classified as arable are usually 
suitable for grazing. 
The total area classified into present use classes amounted to 
200,982 acres (table 3 and fig. 2). Of this acreage, 33,767 acres 
were placed in class A , 54,48.3 acres in class B, 62,436 acres in 
class C and 50,206 acres in class D. Each soil rating class is scat-
tered over a large portion of' the section and a study of the soils maps 
will show that a large acreage of the better soils cannot be used to 
advantage for cultivation because of location in small, isolated, ir-
regula-r1y shaped bodies. 
Table 3. Acreage in each soil rating class by present land use classes 
Present Soil rating class Average 
land Arable land Non -arable land soil 
use Sub- rating 
class areas 2 3 4 5 6 Total class 
acres acres acres acres acres acres acres 
A 22 4 ,051 11.768 11.578 4,736 1,429 205 33,767 2.6 
B 30 10,100 20 ,443 11.939 8 ,868 2,906 227 54,483 2 .5 
C 43 2 ,139 9,682 18,702 25,563 6,214 136 62 ,436 3.4 
D 35 2,911 29 ,518 15 ,041 1.441 1.169 126 50 ,206 2.4 
Total 130 19,201 71,411 57 ,260 40 ,608 11,718 694 200,892 2 .8 
The weighted average soil rating class was arrived at by ascribing numerical 
weights to the six soil classes from 1 for the good farming soil (soil class 1) to 
6 for waste land (soil class 6), and by multiplying the soil rating class number 
by the acreage in each soil rating class , adding the products and dividing the sum 
by the sum of the acreage. For example : 
Soil class 
1 
2 
3 
Acres 
100 
50 
200 
To tal . ___ _________________________ 3 5 0 
Product 
100 
100 
600 
800 
800 divided by 350 equals 2 .3 (average soil class) 
The average soil rating of class A areas is 2.6; class B areas 
2.5; class C areas 3.4; and class D areas 2.4 (table 3). The class 
D areas (those not now irrigated), have on the average the best 
soils, while the class C areas have poorest soils. Approximately 81 
6 Soil rating classes 1, 2, and 3. Throughout this report these are referred 
to as arable soils and soil rating classes 4, 5 , and 6 are referred to as non-arable 
soils. 
j From unpublished data , Agronomy and Soils Department , Utah Agricul -
tural Experiment Station. 
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percent of the soils included in class A areas is arable and 78 per-
cent in class B areas, while in class C 51 percent of the total area is 
non-arable and only 3 percent is class 1 soil. Class D areas are 95 
percent a·rable (table 4) . 
Table 4 . Pe~centage of total area in each soil rating class by present land use classes 
Present Soil rating class 
land Total 
use arable 
class 2 3 land 4 5 6 
percent percent perecnt percent percent percent percent 
A 12 35 34 81 14 4 1 
B 18 38 22 78 16 5 1 
C 3 16 30 49 41 10 0 
D 6 59 30 95 3 2 0 
Average 10 36 28 74 20 6 0 
Of the total area classified (200 ,892 acres) , -115 ,614 acres, 
or 58 percent was either irrigated in 19368 , or had been irrigated 
within the preceding several years. The amount of irrigated land 
in each class was about proportionate to the total land area of the 
class , except for class D , in which less than a proportionate part 
was irrigated. In every class a considerable acreage of soil classed as 
non-arable was being irrigated, approxima.tely 33 percent of all ir-
rigated land being poorer than soil rating class 3. In class C areas 
the proportion was even higher ; more than one-half of the land 
irrigated was of a soil rating class poorer than 3 ( table 5 ) . 
Approximately 37 percent , or 42,481 acres of the land irri-
gated , is supplied by primary water rights and 73 ,133 acres are serv-
Table 5. Acres irrigated in each soil rating class by present land use classes . 1936 
Present Average 
land Soil rating class soil 
use rating 
class 2 3 4 5 Total class 
acres acres acres acres acres acres 
A 3,462 9,099 7,663 4 ,153 673 25 ,050 2 .6 
B 9,450 15 ,648 8 ,503 6,667 1,7 67 42,035 2.4 
C 1.143 6,980 12 ,944 21.790 3,234 46 ,091 3.4 
D 341 1.436 292 299 70 2,438 2 .3 
Total 14,396 33 ,163 29,402 32 ,909 5 ,744 115 ,614 2.8 
8 All irrigated lands were mapped and acreages tabluated by the Department 
of Irrigation and Draina ge, Utah Agricultural Experiment Station. 
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ed by secondary rights9 • The average soil classes 'Of these two groups 
are about the same, primary water right lands having an average 
soil class of 2.8 and secondary water rights lands having an aver-
age 2.9 soil class. Eighty percent of the total acreage in class A 
areas is served by a primary water right while the othe·r area classes 
received water principally under secondary rights (tables 6 and 7). 
Table 6. Acres irrigated by primary (Indian) water rights in each soil rating 
and present land use class, 1936 
Present Average 
land Soil ratins; class soil 
use rating 
class 2 3 4 5 Total class 
acres acres acres acres acres acres 
A 2.429 7.584 6.291 3.436 418 20 .158 2.6 
B 1.835 4.343 3.435 2.561 391 12 .565 2.6 
C 18 580 2.772 5.732 378 9.480 3.6 
D 20 144 39 62 13 278 2 .6 
Total 4 .302 12 .651 12.537 11.791 1.200 42 .481 2.8 
Table 7. Acres irrigated by secondary water rights in each soil rating and 
present land use class, 1936 
Present Average 
land Soil rating class soil 
use rating 
class 2 3 4 5 Total class 
acres acres acres acres acres acres 
A 1.033 1.515 1.372 717 255 4 .892 2 .5 
B 7.615 11.305 5.068 4 . 106 1.376 29.470 2 .3 
C 1.125 6.400 10.172 16 .058 2.856 36 .611 3.4 
D 321 1.292 253 237 57 2.160 2 .3 
Total 10 .094 20 .512 16 .865 21.118 4 .544 73.133 2.9 
Irrigation Water 
The low precipitation received in farming areas of the basin 
makes the production of crops impossible without irrigation. In 
fact, grain crops and new alfalfa usually have to be "irrigated up," 
making crop production difficult and expensive. Consequently, 
the water supply is of vital importance; and especially because tthe 
supply is limited, the welfare of the area is dependent upon its prop-
9 Primary rights are the prior or first rights to water in the area . Originally 
all of these rights belonged to the Indians and most of them still do. Secondary 
rights are those which may be exercised only after the primary rights have been 
satisfied. These primary and secondary rights should not be confused with 
"first." "second, " etc .. class rights. 
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er utilization . Along some of the streams there is a shofitage of 
arable soils on which to use the available water. 
The irrigation water supply for the Reservation Area comes 
from the high Uinta Mountains to the north. Water for irrigation 
is diverted from three main stream systemis-Lakefork; Uinta-
Whiterocks, and Duschesne Rivers . These are all characterized by 
high seasonal runoff, usually in June, f'Ollowed by a rapid decline 
and with the natural flow low in August and September (fig. 3). 
Consequently, storage is very valuable for use during the late grow-
mg season. 
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Figure 3. Equal composite flow of the Whiterocks River near Whiterocks. 
and of the Uinta River near Neola . 1935 
While small amounts of w :: ~er are used in April and October , 
water for irrigation is of most value during the months May to 
September, inclusive. During these months, from 1918 to 1939 , 
an average of 109 ,916 acre feet have been available for irrigation 
from natural stream flow on Lakefork River, 123 ,357 acre feet on 
Uinta-Whiterocks, and 199 ,556 acre feet on lower Duchesne, or a 
total of 432,829 acre feetl°. Total storage on the Moon Lake pro-
ject is 39 ,158 acre feet ll of which 12 ,579 acre feet have been al-
lotted for diversion to the Uinta - Whiterocks River drainage 
through the y. ellowstone feeder canal ( table 8). 
10 This figure includes all storage excep t Moon L ake. bu t the total amount 
there is relatively small. 
11 This is not an actu al capacity fi gure but was derived on the basis of de-
mand by months as shown in table 8. Apparently total storage is at least this 
amount. 
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Table 8. Total acre f ee t of water available for use in R eservation Area during 
irrigation season , by m onths ( average 1918 - 1939) 
Stream May June July August Sept. Total 
ac. ft. ac. ft . ac. ft. ac. f t. ac. ft . ac. ft. 
Lakefork Strea m fl ow ' 24.953 35.520 23 .41 6 16.294 9.733 109 .916 
Storaget 11 .433 11 .089 3.957 26.479 
Uinta- Stream fl ow ' 29.378 37.458 24 .244 18 .510 12.767 123.357 
Whiterocks S toraget 6.359 6.310 12 .679 
Lower:!: Stream fl ow 63. 125 87.236 25 .344 12.392 11 .459 199.556 
Duchesne 
Total Strea m fl ow 117.456 160.214 74 .004 47 .196 33 .959 432 .829 
Storage 17.792 17.409 3.957 39.158 
From unpublished data , Irrigation Department, Utah ;\gricu1tural Experiment 
Station . Much of the data used in this report rega rding water supply came from 
the annual reports of the Water Commissioner. 
*Gross canal diversions. 
tAlIotted by months accordin g to dema nd for full suppl y to irri ga ted lands . 
:j:Measurements at Duchesne . 
On the basis of previous study and judgments of informed 
people, a class 1 water supply in the Reservation Area has been de-
fined as 3.00 acre feet at point of diversion. This is generally suf-
ficient to deliver at least 234 acre feet to the farm12 • For maximum 
results , this should be distributed through the season about as fol-
lows: May, 0.48 acre feet; June , 0.69 acre feet ; July, 0.84 acre 
feet ; August, 0.66 acre feet ; and September, 0.33 acre feet . The 
low month of supply relative to demand is August. Consequently, 
the amount available during August limits the ac·reage which can 
be irrigated adequately. On the basis of the average amount avail-
able (table 8) and an adequate supply or an average of 3.00 acre 
feet per acre, approximately 98 ,000 acres could be irrigated-
41,000 from Lakefork, 38 ,000 from Uinta-Whiterocks and 
19 ,000 f.rom the Duchesne13• However, later it will be apparent 
that arable soils located so that water can be supplied to them from 
present sources amount to only 77 ,000 acres or considerably less 
than the 98,000 acres for which water is available. During months 
other tthan August and especially in May and June, there is much 
additional water available. This can be used most advantageously 
for pasture because none would be available in August for crop 
production. In 1936, there were 115,614 acres of land which 
12 These figures represent averages for the area . It is recognized that some 
soils in the basin may require more water than this while on others crops may 
make maximum growth with less water than this . 
13 See appendix III . 
18 UTAH AGRICULTURAL EXPERIMENT STATION 
Table 9. Water rights and amount of water used on irrigated lands by present 
land use classes, 19 36 
Present 
land 
use 
class 
A 
B 
C 
D 
Total 
Primary 
rights 
acres 
20 ,158 
12 ,565 
9,480 
278 
42,481 
Acres irrigated 
Secondary 
rights 
acres 
4,892 
29,470 
36 ,611 
2, 160 
73,133 
Acre feet of* 
water used per 
ac re of 
Total land irrigated 
acres 
25,050 2 .52 
42 ,035 l.62 
46 ,091 l.68 
2,438 l.70 
115 ,614 l.84 
* Amount applied to lands (average 1918-37). Does not include Moon Lake 
Storage. 
were or had recently been irrigated (table 9 ) . On the basis of 
average water supply, this far exceeds the acreage which can be 
supplied fully with irrigation water except in unusual years. 
At ,the present time, the amount of water actually being ap-
plied to class A lands is sufficient for approximately a full water 
supply or an average of 2.50 acre feet per acre ( table 9). Land in 
cl-asses B, C , and D receive only about 60 percent adequate supply. 
The major portion , or 80 percent, of class A lands are supplied now 
by primary or Indian water rights while the other areas receive most 
of their water under secondary rights. This accounts for ,the large 
difference between land classes in amount of water applied during 
past years. 
Types of Control or Ownership 
Of the entire land area of the Uinta Basin (Duschesne and 
Uintah Counties) , 4,838 ,400 acres, approximately 20 percent is 
privately owned ; about 7 percent is Indian lands and 73 percent 
is publicly owned (fig. 4) . Of the latter, about 21 percent is na-
tional forests , 39 percent Grazing Service lands, 5 percent state 
lands , 4 percent county, and 5 percent " Indian ceded"14. Thus, a 
large proportion of the land area is controlled, not by farmers, but 
by an agency of government. 
There are two groups of people in the area most directly in-
terested in the use and income from the resources , namely, white 
farmers and Indians. From the standpoint of readjustments in the 
use of land and water, the ownership by each group is significant. 
14 George T . Blanch. A study o f farm organization by types of farms in 
Uinta Basin , Utah. Utah Agr. Exp . Sta. Bul. 285. 1939. " Indian ceded" lands 
are lands formerly in the tribal domai n . which have been by recent treaty re-
vested in the public. 
• 
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Figure 4. Control of land resources , Uinta Basin 
Of the 200 ,892 acres included in the classification of irrigable 
lands, 41, 294 acres or 21 percent are owned by the Indians (table 
10). However, in the class A or better areas , about 54 percent of 
the land is owned by Indians. The amount of land in class 
C and 0 areas owned by Indians is relatively small, especially as 
compared with class A areas. 
From the standpoint of control of irrigation water, a con-
sideration of primary and secondary rights is most important. 
Practically all Indian lands are served by primary rights, and 
through sale some of the primary rights have come into white own-
ership. When the area was opened to white settlement, only second-
ary rights were left for white farmers . In the Reservation Area, 
approximately 116 ,000 acres now are being irrigated (Itable 9). Of 
this amount, 43 ,000 acres are served by primary rights and 73,000 
acres by secondary rights. Class A areas, served large! y by primary 
rights, receive about 2.5 acre feet of water per acre while class C 
areas, served largely by secondary rights , receive only 1. 7 acre feet per 
. ' 
Table 10 . Land ownership , Indian and other, by present land~use classes, 1936 
Present 
land 
use Number of Total Indian Percent 
class areas acres owned Other* Indian 
A 22 33 ,767 18 ,202 15 ,565 54 
B 30 54 ,483 11,089 43,394 20 
C 43 62 ,436 8,067 54,369 13 
D 35 50 ,206 3 ,936 46.270 8 
Total 130 200 ,892 41.294 159 ,598 21 
* Includes private, county and state owned lands . 
From ownership map , Department Df Agricultural Economics, Utah Agricul-
tural Experiment Station . 
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acre, indicating the significance of these two major types of water 
rights in terms of water supply. However, there is no appreciable 
difference in the average quality of s·oil served by these two classes 
of rights ( tables 6 and 7 ) . 
Planning for adjuSJtment in the use of resources in the basin 
is further complicated by the interspersed pattern of types of land 
and water rights as well as ownership of them. The two classes of 
water rights frequently are distributed by parallel duplicating canals 
and applied to adjacent farms of equally productive land. 
Present Use of Land and Water Resources 
Agriculture in ,the Reservation Area has been from the begin-
ning chiefly based on livestock and feed production. Major crops 
have always been alfalfa, wheat, oats, ba·rley and corn . The total 
acreages in these crops have varied only slightly from year to year 
during the past two or three decades. 
The uneconomic and inefficient combination of available 
water and productive soils constitutes the m·ost important basic 
problem confronting the local people. Much water now is being 
utilized in irrigating poor soils while higher quality soils are not 
fully utilized because of inadequate water supply. It is also evident 
that large quantities of water are wasted , particularly noticeable 
being the large number of duplicating canals and ditches and exces-
sive application of water to certain lands which enjoy an abundant 
primary right. A significant and largely successful measure de-
signed to prevent some of this waste of water is a court action de-
creeing15 that the application during the irrigation season shall not 
exceed 3 .00 acre feet of water per acre . While not so stated in the 
decree , practice during the past 20 years has been to measure the 
water at the point of diversion. However, water application is us-
ually based on the acreage for which the original water right filing 
was made , and where a lesser acreage is aotually under irrigation 
considerably more than 3 .00 acre feet per acre can be and often is 
applied. Experience and study have shown that since water trans-
mission losses in the basin are relatively low, diversion of 3 .00 acre 
feet per acre, measured at the point of diversion , is sufficient for 
successful crop production , if this water is properly distributed 
through the growing season. 
The detailed surveys for 1936 show hay, grain and pasture 
to be the principal types of production on irrigated lands. For the 
15 This decree was issued in the District Court of the United States for Utah, 
M arch 16 , 1923, by Judge Tillman D. Johnson . It specifically applied tD the 
U inta River and its tributaries , but similar administration is prJcticed through-
out the area. 
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entire irrigated area, 35,112 acres or 32 percent of all irrigated 
land was in alfalfa. Grain crops were produced on 9,093 acres or 8 
percent of' the land, row crops on only · 2,497 acres or 2 percent and 
irriga·ted pasture on 28,491 acres or 26 percent. In 1936, 34,553 
acres or 32 percent of all land which had been irrigated alt least 
one year out of several preceding years, was idle (tables 11 and 12). 
Table 11. Acreages of irrigated land used for each crop by present land use 
classes, 1936 
Present 
land 
use Row 
class Hay Grain crops Pasture Idle Total 
acres acres acres acres acres acres 
A 10923 3,148 517 4,796 5,527 24 ,911 
B 14,214 3 .533 1,231 7.270 13 ,221 39,469 
C 9,960 2,393 701 16 .372 14,659 44.085 
D 115 19 48 53 1,146 1,381 
Total 35 ,212 9,093 2,497 28 .491 34 .553 109,846* 
* This acreage (109,846) is not the same as the total irrigated acreage (115,614) 
because crop data were not available for some of the areas. 
Table 12 . Percentage of irrigated land used for each crop by present land 
use classes, 1936 
Present 
land 
use Row 
class Hay Grain crops Pasture Idle 
percent percent percent percent percent 
A 44 13 2 19 22 
B " 36 9 3 18 34 
C 23 5 2 37 33 
D 8 1 4 4 83 
Average 32 8 2 26 32 
Fifty-nine percent of the irrigated land in present use class A 
was in cultivated crops and 41 percent was pasture and idle. But 
in class C areas, 70 percent of the land was used for pasture or was 
idle and only 30 percent was in crops. Class D or possible develop-
mental areas were 83 percent idle because of the very limited supply 
of water for irrigation. The difference between the class A and the 
other areas with respect to the kind and intensity of use undoubt-
edly results from a more favorable water supply. However, class 
B areas ·also are more intensively used than class C areas and the 
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average wa,ter supply is about the same for these two classes. In this 
instance , the difference in intensity of use between the two classes 
must be accounted for primarily on the basis of soils . 
Social and Economic Results from P resent U se and Control16 
Types of Farms17 
In general, types of farming are about the same in each land 
use class but some significant differences do occur. The percentage 
of part-time farms is about twice as great in classes Band C as in 
class A ( table 13). ,Because of the absence of opportunities fO'r em-
ployment off the farm , there appears to be O'nly a limited place for 
pa'rt-time farming in the basin. 
Table 13 . Percentage of farms by lypes and present land use classes, 1935 
Farm Land use class All 
type A B C farms 
percent percent percent percent 
General 57 62 48 56 
Dairy 21 13 27 20 
Beef 10 4 2 5 
Sheep 2 1 2 2 
Part-time 10 20 21 17 
Number of 
farms 49 81 62 192 
1 wenty-seven p ercent O'f the farms in class C areas are class-
classified as dairy , which was sO'mewhat higher than in O'ther areas . 
This may be the result of a larger percentage O'f the land in class C 
being adapted and used for pasture. G eneral farms predO'minated 
in all land-use classes , but were prO'PO'rtionately mO're numerO'us 
in classes A and B than in class C. Beef and sheep farms are nu -
merically relatively insignificant in the areas studied . It is impor-
tant to' nO'te the large percentage O'f general and part-time farms in 
an area adapted fO'r livestO'ck prO'ductiO'n. 
Crop Yields 
Data pertaining to' the R eservatiO'n Area indicate that yields 
are sO'mewhat belO'W thO'se received fO'r the state as a whO'le . The 
16 These data. unless noted otherwise . were obtained from farm survey 
records collected by the D epartment of Agricultural Eco nomics . Utah Agricultural 
Experiment Station , for the year 1935. The farms were located on a m ap and 
data summarized for each of the subareJS where records were available . 
17 Farm types were dete rmined according to the most important enterprise 
of the farm. The importance of each ente rprise was measured by the amount of 
labor required durin g the year and the amo unt of income received . 
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all-crop index, or percent of state average, for 192 farms in the 
area was only 56 during 1935 18 , ( table14) . The highe&t yields 
were obtained from farms located in class A areas where the crop 
yield index was 69 . In class C areas, the index was only 43 . Alf-
alfa yields in class A areas were 1.6 tons per acre compared to a state 
average of about 2 .5 tons, and in class C areas alfalfa yielded only 
0 .8 tons per acre. Grain yields bore about the same relationship to 
state yields and between land use classes as did alfalfa. It is signifi-
cant ,to note that not only were crop yields much lower in class .C 
areas than in class A areas , but the acreages of various crops were 
also smaller. Usually , where yields are lower, larger units are 
necessary for comparable success in farm operation. 
Table 14 . Acres per fa rm and yields per acre lof selected crops by present land 
use classes . 1 935 
Present Crop grown 
land Alfalfa Wheat O ats Barley 
use No . of 
class farms Acres Yield Acres Yield Acres Yield Acres Yield index 
tons bu. bu. bu . 
A 49 36.4 1.6 4 .3 29.3 3 .8 29 .6 1.1 28 .6 69 
B 81 27.5 1.3 5.4 19 .8 2.4 25 .0 .4 25 .3 58 
C 62 21.7 .8 4 .2 14 .0 1.2 22 .7 .9 20.6 43 
All farms 192 27.9 1.3 4.7 20 .5 2.4 26 .5 .7 24 .7 56 
Farm Size 
Farm management studies have shown that under usual f'arm-
ing conditions the financial success of farming is associated with size 
of the farm business. These studies have also shown that for satis-
facotory returns a minimum size farming business of the type most 
prevalent in the basin area is one that requires the equivalent of 
about two men to operate it . 
Several measures which are indicative of the size of business 
done by the farmers in each of the present land use class areas are 
shown in table 15 . The farm business tends to be small in all 
three classes. However , according to everyone of these measures 
except total acres , the farms in class A areas were largest and the 
farms in class C areas were smallest. The average farm in class C 
areas was so ,small that with average labor efficiency, all of the 
required productive work is equivalent to less than a year 's work 
for one man . Average gross receipts were only $660. While the 
18 While this yea r followed the drought year of 1934, and undoubtedly was 
affected thereby , water measurements show 19 3 5 to be about an average year for 
the area insofar as irri gatio n water supply is concerned . 
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acreages included in many of these farms are adequate, the amount 
of business is much too small for success. An increase in the volume 
of business is another major adjustment that is desirab le for most 
farms. 
Table 15 . Size of farm business by present land use classes , 1935 
Present land use class All 
Item A B C farms 
Number of farms 49 81 62 192 
Acres owned 118 118 139 125 
Acres leased 103 33 29 50 
Acres cropland opera ted 58 48 35 46 
Animal units-number 32 23 17 24 
Average P . M . W . U .* 37 5 290 248 298 
Average farm investment $ 6,5 25 $5 ,960 $3 ,960 $5 ,458 
Average farm receipts $1.415 $1.324 $ 660 $1.133 
* Productive man-work-units: an average day' s work for one man . 
Farm Income 
Average farm income during 1935 was low and there are 
many evidences in the area that this was no exceptional year in this 
respect . While income in class A areas was low by ordinary sltand-
ards, it represented a much more favorable situation than existed in 
class Band especially class C areas. The difference between total 
receipts and total expenses was $ 386 per farm in class A areas 
while class C areas showed more expenses than receipts ( table 16) . 
W hen interest on investment was deducted , class C areas had a 
minus income of $23 0. The value of farm products used in the 
h ome was about the same in all areas, varying from $320 in class 
C to $348 in class A areas. 
Table 16. Income per farm by present land use classes, 1935 
Land use class All 
Item A B C farms 
Number of farms 49 81 62 192 
dollars dollars dollars dollars 
Total receipts 1.415 1.324 660 1.133 
Total expenses 1.029 1.215 692 999 
Farm income 386 109 -32 134 
Interest 326 296 198 272 
Labor income 60 -187 - 230 -138 
Farm privileges 348 344 320 337 
Labor earnings 408 157 90 199 
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It is also significant to note that the total farm receipts in class 
C areas averaged only $660 per farm . Obviously such low incomes 
are inadequate for the farm and family needs and the farm family 
must, of necessity, look for income from a source other than their 
farm. 19 
M iscellaneous E conomic Factors 
In 1935 there apparently was more f'arm labor available than 
could be utilized efficiently on the farms or in the basin area. 
Those farms in class C areas averaged 240 days of farm labor avail-
able for working off the farm , but only 76 days were worked 
away, leaving about 164 days of labor that were not productively 
employed (table 17). Even in the class A areas where farm busi-. 
nesses are larger, there were 104 days of surplus labor per farm, of 
which 57 were used in work off the farm . Either there was too 
much labor on these farms or the farms were too small for the effi-
cient use of labor. 
Table 17. Some economic factors by present land use classes, 1935 
Land use class All 
Item A B C farms 
Number of farms 49 81 62 192 
Labor supply : (days) 
Worked off farm 57 45 76 58 
Could have worked off 83 120 174 127 
Hired labor 36 32 10 26 
Surplus labor 104 133 240 159 
Investments: * 
Total farm $6 ,525 $5 ,960 $3 ,Q60 $5 ,458 
Real estate 4 ,352 4,473 2,798 3 ,901 
Machinery 388 316 272 320 
Cropland per acre 38 36 23 33 
Indebtedness 804 898 1,014 912 
Selected expenses : 
Machinery purchases 56 27 21 32 
Machinery repairs 12 10 6 9 
Building repairs 15 4 2 6 
Farm family: 
Number at home 4.9 5 .2 6 .0 5.4 
Years on farm 9.2 13.2 14 .2 12 .5 
Age of operator 47 49 49 48 
* Total farm-leased and owned. 
19 It should not be interpreted that all farms in class C areas are in this 
situation . This represents the average and undoubtedly there are some farms 
which , because of their particular organization , are yielding higher incomes. 
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In class A areas , the indebtedness per farm was least , the value 
per acre of cropland was highest , the inves'tment in machinery was 
largest , and the amount of money spent for the purchase and repair 
of machinery and buildings was largest. For everyone of these 
items the per farm figures for the class C areas were at the opposite 
extreme and the class B areas in between . Families living in class 
C areas were larger and the operator was older and had been on the 
farm longer than those in class A areas ( table 17 ) . 
Farm Buildings20 
Areas characterized by low crop yields and low farming re-
turns, usually reflect this condition in the size, type , and state of 
repair of the houses and other buildings. The average value of 316 
farm residences in class C areas is only $311 , with other buildings 
valued at only $32 per farm (table 18). The value of houses in 
classes A and B areas was approximately $100 larger , and other 
buildings in class A areas were valued at nearly twice as much as 
those in class C areas. Farm residences in the poorer areas were 
smaller, and of cheaper conSotruction , 21 percent of the houses in 
class C areas having earth roofs. 
Table 18. Auerage ualue and description o f farm residences in the ReseruatlOn 
Area by present land use classes, 1939 
Present land use class 
Item A B C Total farms 
Residences-number 152 247 316 715 
Present value $404 $424 $311 $370 
Reproduction value $544 $590 $446 $845 
Age-years 17 19 20 19 
Floor space-sq. ft . 594 610 589 597 
Rooms-n urn ber 3.2 3. 2 3 .0 3 . 1 
Roof material: 
Shingle-percent 70 74 59 68 
Roll-percent 16 19 14 17 
Sheeting-percent 2 1 6 3 
Ea rth-pe rcen t 12 6 21 12 
Value other buildings-per farm $58 $41 $32 $41 
Community Aspects21 
Local government and public services in an area usually are a 
reflection of the property which serves as a tax base. In the Uinta 
~ o Data from records on file in off ice of Duchesne County Assessor. They 
include only the portion of the Reservation Area which is within Duchesne 
County. 
21 John J . Haggerty . Organization and finan ce o f local qo uernment in the 
Uinta Basin , Utah . U . S. Bureau of Agricultural Economics, 1939 . Unpublished 
report. 
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Basin . they are largely a reflection of the agriculture . since most of 
the tax base is comprised of agricultural property or based upon the 
agriculture of the area. Only one-fif.th of the land area in the basin 
is in taxable ownership. the remainder being public and Indian 
lands (fig. 4 ). However. the country does receive some compensa-
tion from public lands in lieu of taxes . 
Local governments in the basin now are operated with a 
minimum of finances. During recent years . a large proportion of 
taxes have been delinquent . delinquency in some years amounting 
to more than 50 percent. Relief loads have been high . in 1935 in-
cluding more than one-half the total population of the basin. Ex-
cept for main highways. roads generally are gravel or dirt . many of 
them being ungraded and practically impassible during stormy 
weather. The scattered pattern of settlement and vast area covered 
by the counties requires many miles of roads over dif'ficult terrain . 
The public debt situat ion in the area does not appear to be 
serious. In some instances it is rather high . but repayment ap -
paren tl y is progressing sa tisfactoril y. 
Schools and churches are reason a bl y accessible to all sections. 
There are two school districts . one for each county. each of which 
is operated at low costs . It appears that centralization of schools 
has about reached the economic limits because further consolidati ' 
would necessitate excessive distances and costs for transporting 
pupils. Schools in the area receive a larger proportionate part of 
their revenues from grants-in-aid than is generally true throughout 
the state . The average taxable valuation per pupil in Utah is about 
$3 .700. but in Uintah County it is $1.500. and only $1.000 in 
Duchesne County. This results not only in a higher. than average 
tax levy for school purposes in the basin but also much larger than 
average state aids for the support of schools . 
Summary and Significance of Present Land Use Classes 
In the preceding sections. data have been presented which de-
scribe and measure the resources available in each present land use 
class. together with the use that the farmers have made of those re-
sources and the social and economic conditions that have resulted 
therefrom. An analysis of these data show that the social and 
economic conditions in each present land class area result from the 
nature of available resources and conditions of their use. Thus the 
social and economic conditions are most favorable in present land 
use class A while they are least favorable in C. The basic reason is 
the difference in the quality of soil and irrigation water supply. 
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In class A areas ,the soils are not especially good but only a 
small percentage of them is rated as non-arable. On the aver-
age they approach the best in the area. The water supply is essen-
tiallyadequate. However, in class C more than half of the soil wa:; 
rated as non-arable and the water supply was only about 60 per-
cent adequate. In class B areas the soils were just as good as in cla s~ 
A but the water supply was no better than in class C areas and the 
economic results were intermediate between classes A and C. These 
data emphasize the necessity of a combination of good soil and ; 
good water supply for success. 
The general relationship between the basic agricultural resour-
ces and their use and the social and economic results also points the 
way to desirable adjustments that might be made in the use of land 
and water resources. These desirable adjustments lie in the direc-
tion of using the available water supply on the best soil possible. 
As used at present , some parts of soil rating classes 4 and 5 are irri-
gated, while parts of soil rating classes 1, 2 and 3 are idle because of 
insufficient water. Society in general and the individual farmers 
in particular would benefit by transferring the use of the available 
water from the poor soils to the best soils. Such a change could 
result in all areas being equal to or even better than the present class 
A areas in econonl'ic adjustment. It would result in great improve-
ments in some class B, C , and D areas where the soil is good and 
the location is good but the water supply is poor. 
Many of these adjustments would probably have been made 
naturally by individual farmers were it not for the method of pro-
viding water to land. This usually requires the joint endeavor of 
many farmers. Changes are difficult for the individual because of 
the cost of new canals, or the legal or physical impossibility of 
transferring his water rights alone to lands outside ,the established 
canals. However, with the joint action of all farmers in an area 
many of these adjustments could be made with much less diffi-
culty. 
Feasibility of Additional Water Developmene2 
T HE PREVIOUS ANALYSIS points to the fact that , with few ex-ceptions, there now is sufficient water available to supply ade-
quately arable lands now under irrigation . Major future water 
22 The conclusions in this section are based on present price relationships , and 
on the assumption that any project w.ould have to pay for itself. Should price 
rel at ionships change or legislation be passed that would transfer a considerable 
part of the c.ost to some source other than the land benefited . then these conclu -
sions might be changed. 
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developments should be concerned with furnishing water to those 
lands classed as developmental areas suitable for cultivation. These 
areas largely comprise Blue Bench and Ouray Valley. 
Rather complete investigations of possible reservoirs have been 
made for most of the state23 • These studies show only limited pos-
sibilities of developing additional storage for use in the Reservation 
Area. Development for lands now irrigated by Lakefork and 
Uinta-Whiterocks Rivers will have to be confined to small projects 
totaling but little water. Several reservoir sites are available on the 
lower portions of these two streams and the Duchesne River but 
water from them would have to be used on new areas, principally 
those previously suggested. 
Preliminary investigations concerned with possibilities of 
supplying water to Blue Bench and Ouray Valley have been con-
ducted. The most feasible projects for these areas would involve 
storage as a supplement to direct diversions . On the basis of pre-
sent information, costs of materials and labor for projects to de-
velop these areas apparently would exceed the economic re-turns 
from land developed for the production of hay and grain. 
It should be noted that development of Blue Bench and 
Ouray Valley probably would not materially affect the use of land 
and water resources of the Reservation Area as set up in the class-
ification but rather would be an addition to the total irrigated acres 
in the area . These projects would be based on the use of natural 
stream flow from the Duchesne River during May and June with 
storage water being developed for use during later months. Usually 
there is sufficient water during flood seasons to care amply for 
these needs so that water now allocated for use on the 77 ,000 
acres would not be required in these tw~ areas. 
Classification of Areas According to 
Desirable Future Use 
Method of Classification 
T HE ANALYSIS of present use of land and water resources has provided a basis for classification of these resources according to 
their most desirable uses. The factors considered in this second 
classification are the same as for the present use classification, 
namely, soils, waoter, climate and location. Since water is the only 
factor which lends itself to redistribution, the first problem is one 
of determining where the available water can be utilized most ef-
23 Utah State E ngineer. Biennial report , 1936 -38. 
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fectively. The total amount of water is not adequate for all the 
land that has been irrigated. However, a large acreage of low 
quality land is being irrigated while much land of higher quality 
is not being used for crop production. In this classification , the 
principle has been followed that with other factors essentially the 
same, society profits most when the available water is used on ,the 
best soils. 
Within the Reservation Area , with the exception of the Du-
chesne River, it is physically possible within praotical economic 
limits to utilize the water on the most productive soils. It is en-
tirely reasonable, then , to assume that the better lands of the area 
can be furnished with a full water supply. New rating scores for 
all subareas were established on the basis of all factors , assum'ing 
that each subarea receives an adequate water supply. Thus the 
areas were rated , one with the other, according to their desirable 
potential utilization . All areas rated lower than class 3 in soil rat-
ing were eliminated from consideration as arable soils . The areas 
were then ranked in order of their rating with ,those having the 
most desirable conditions being placed at the top of the list . The 
present use class D areas were included with the A , B , and C class 
areas. Then, beginning with the area of highest rank, water was 
tentatively allotted to each area in turn as far down the list as there 
is water to provide an adequate supply:!4 . Class D areas included 
were checked in detail to determine the economic feasibility of sup-
plying them with water. Some such areas were eliminated on this 
basis , thus releasing water for other areas farther down the scale. 
In general there is sufficient water ,to provide a complete supply 
for all land that is good enough to be cultivated and is satisfactorily 
located with respect to accessibility to water supply. 
After all class 1 water has been allotted , ,there still remained 
some water during the high runoff period. This has been allotted 
for application largely to class 4 soils for the production of pasture 
grasses in connecti.on with the farms on the better soils. Thus, the 
betoter water rights are allotted for use on the better soils. The 
soil and water combinations that are not good enough to sustain 
general crop ,farming, either because of soils of low productivity 
or because of an inadequate supply of water throughout the year, 
can best be used for pasture. Insofar as good soils are available, the 
flood waters for pasture production should be utilized on them 
because water for pasture production will return more when used 
on good rather than poor soils. 
2·1 See table 6 and appendi x III for water avai lab le and its allocation. 
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After determining the areas which can be irrigated f'easibly 
and for which water is available, each area was classified into one 
of eleven potential land classes2f> . These classes are based on the kind 
and intensity of use to which the areas are best adapted and consist 
of: 
Land class I-Waste land 
Land class II-Grazing and pasture 
Land class III-Dry-farm cropland 
Land class IV-Livestock ranching headquarters 
Land classes V to IX (inclusive) -irrigated farm lands vary-
ing in the intensity to which they are adapted from feed 
and forage areas (class V) to the best truck crop and 
fruit areas of Utah (class IX) 
Land class X-Recreational, conservation and similar areas 
Land class XI-Residential areas 
. Description of Land Classes in the Reservation Area 
Location with respect to markets , including transportation, 
and climate prohibit the production in the Reservation Area of in-
tensive cash crops. These factors , with other physical features , in-
cluding large amounts of land suitable only for livestock produc-
tion, make it desirable that most of the agricultural resources be 
utilized for feed and livestock production . 
Consequently, irrigable lands in the Reservation Area fall in 
land classes II, V and VP6. To qualify for land class VI rating , 
in which expeoted feed crop yields will be fair to good , areas must 
have, as a general rule, an average soil rating of class 2 or better, 
with other factors the best possible in the area ; if the soil rating ap-
proaches class 1, location within the district can be poorer than 
class 1. Land class V areas on which feed crop production per 
unit will be only average or lower, with few exceptions, mus·t have 
an average soil rating of class 3 or better with an adequate water 
supply and location and climatic conditions not prohibitive to 
fairly successful agriculture of the type to which the region is 
adapted. Areas not meeting these requirements are adapted for 
pasture or grazing only, and are placed in land class II . Under 
particular conditions, there may be instances where a few farms 
can successfully operate in class II areas , but , in general class II lands 
should be used for range in conjunction with farm land in classes 
V or VI. 
25 Land classes are des igned to fit into a state -wide system. 
26 See appendix II and land class m ap . 
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Extent of Each Land Class 
Of the total area classified (200 ~ 892 acres) , 11,602 acres, or 
only 6 percent were placed in land class VI, 86,643 acres in land 
class V, and 102,647 27 acres, or 51 percent, in land class II. With-
in the areas classed as suitable for irrigated farming (classes V and 
VI), there are about 77 ,512 acres of arable lands which are sui·t-
able for cultivated crop production and for which sufficient water 
is available to furnish a full supply throughout the irrigation sea-
son (table 19 and fig. 5). 
Table 19 . Areas of irrigable arable soil and acres for which water is available 
for pasture production in each land class* 
Irrigable Acres of pasture for 
Land No. of Total arable which water is available 
class areas acres soils May June July August Sept. 
acres 
11 69 102 .647t 24.138 16.714 4.298 4 .300 4.296 
V 53 86.643:j: 66 .841 21 .467 21 .467 9.625 9.625 9.625 
VI 8 11 .603 10.671 1.217 1.217 724 724 724 
Total 130 200.892 n.512§ 46 .822 39.398 14.647 14 .649 14 .645 
. * See Appendix III for detail by streams. 
t Includes 47,105 acres of possible developmental areas . 
:j: It will be noted that arable acres plus pasture for which water is available in 
May and June are 88 ,308 acres. As there is sufficient water in an aver-
age year for only 86 ,643 acres, in actual practice some lands would receive 
slightly less than a full water supply or the total acreage would need to 
be reduced . 
§ This figure is based on an average water supply. It appears advisable that this 
represent the maximum acreage planted to crops in anyone year. Actually 
there will be years when the water supply will not full satisfy needs of 
crops on this many acres. 
During some months of the growing season, especially in 
flood periods, considerable additional water is available for use in 
pasture production. Wi·thin or near to land classes V and VI areas, 
there are approximately 23 ,000 acres of fourth class or better soils, 
most of which probably could be profitably irrigated for pasture 
during surplus water periods. Also, sufficient water is obtainable 
during some months to irrigate about 24,000 acres in soil rating 
classes 1, 2, 3 , and 4 , which are included within the boundaries 
of land class II areas (table 19). The total pasture which may be 
irrigated varies from about 47,000 acres in May ,to 15,000 acres in 
September. The soils which it will be most advisable to utilize 
for pasture production will depend on several factors; i.e. , location 
27 Includes 47,105 ac res that mi ght be developed . The~e are separately con-
sidered elsewhere in the report. 
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with respect to source of water and operating canals, location with 
respect to farmsteads , and other local conditions. 
Soil Rating of Each Land Class 
Land class VI has an average soil rating class of 1.5, while 
the average s·oil rating class in V is 2.7, and in class II is only 3.5. 
Within a particular land class , there are relatively wide variations 
in the productive capacity of the soil. In land class VI, 72 percent 
of the area is in the first soil rating class , . while in land class II 
there is practicall y no first class soil and only 14 percent is soil 
rating class 2 (tables 20 and 21). The average soil rating class of 
the 77 ,5 12 acres which would receive a full water supply is 2.1. 
Table 20 . Soil rating of each land class 
Soil rating class 
Average 
soil 
Land rating 
class 2 3 4 5 6 Total class 
acres acres acres acres acres acres acres 
11* 190 7,829 17 ,896 24 ,081 5 ,511 35 55,542 3 .5 
V 8 ,480 34 ,615 23,746 14 ,558 4,794 450 86 ,643 2 .7 
VI 8 ,356 1,670 645 580 268 83 11 ,602 1.5 
Developmen tal 
areas 2,175 27 ,295 14,973 1,389 1, 147 126 47,105 2.4 
Total 19 ,20 1 71,409 57,260 40 ,608 11, 720 694 200 ,892 2 .8 
* Areas now largely irrigated. 
Table 21 . Percentage of acres in each soil capability class by land classes 
Land Soil class 
class 2 3 4 5 6 
percent percent percent percent percent percent 
11* 1 14 32 43 10 0 
V 10 40 27 17 6 0 
VI 72 14 6 5 2 1 
* Does not include developmental areas classed as II. 
It is evident that land class VI is composed of relatively good 
soil, and reference to the map shows that it is well located . This 
combination merits the best water supply to be had ; with a good 
water right these lands are adapted to the most intensive usage of 
any in the area. However, even this land, located as it is far from 
markets, should be used chiefly for the production of extensive 
crops-hay and grain-except that enough vegetables should be 
produced for local consumption. 
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The soils in land class V are not as good as in class VI but 
most of them are good enough for arable usage. However, the rates 
of production on the average will probably be less than in class 
VI. 
The soils in land class II are mostly non-arable. Arable soils 
occur only in small areas among the non-arable , making impracti-
cal their use for arable purposes. Therefore, class II is best adapted 
for grazing purposes . There would be some water available for 
use on these lands , consisting largely of flood waters which are not 
sufficient to support arable use. 
Water Supply in Each Land Class 
At the present time , lands irrigated in class V have the most 
adequate water supply, with class II next and class VI irrigated 
lands the least adequate ( table 22). However , the difference be-
tween the water supply in each of the land classes is not great and 
all the lands are receiving considerably below a full supply. If the 
75 ,602 acre feet now used in land class II areas were transferred to 
soils in land classes V and VI, these soils would have a full supply 
and only surplus wa'ter would be used on land class II for pasture 
production. Thus an important direction of adjustment is indi-
cated by these data. 
Table 22. Present water supply in each land class 
Land Acres Net duty* A verage acre feet 
class irrigated acre feet per acre 
II 42 ,383 75 , 602 l.78 
V 63 ,035 119 ,387 l.89 
VI 10 , 196 17 ,847 1.75 
Total 115 ,614 212 ,8 36 1.84 
*Does not include Moon Lake storage water. 
Present Use of Each Land Class 
About 10,196 acres or 88 percent of the area in land class 
VI are being irrigated ; 63 ,035 acres or 73 percent of land class 
V ; and 42 ,383 acres or 76 percent of the land now under canals 
in land class II (table 22). 
Of the acreage irrigated in land class VI, about 71 percent was 
being used in 1936 for crop production (hay, grain, row crops) . In 
class V, 46 percent of the irrigated soils was used for crops and in 
class II, only 30 percent of the irrigated land was used for produc-
tion of hay, grain and row crops. Approximately 39 percent of 
class II irrigated lands was in pasture, 21 percent of class V, and 
only 7 percent of class VI (tables 23 and 24) . 
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Table 23. Acreage of irrigated land used for each cro p by land classes. 1936 
Land class Hay Grain Row crops Pasture Idle Total 
acres acres acres acres acres acres 
II 9. 121 2.281 544 15 .474 12 .401 39 .821 
V 20.619 5 .604 1.676 12 .343 20.026 60.268 
VI 5 .4 72 1.208 277 674 2 . 126 9.757 
Total 35.212 9.093 2 .497 28 .491 34 .553 109 .846* 
* Data not available for all of 115 .614 ac res irrigated . 
Table 24. Percentage of irrigated land used for each cro p by land classes, 1936 
Land class Ha y Grai n Row crops Pasture Idle 
percent percent percent percent percent 
II 23 6 1 39 31 
V 34 9 3 21 33 
VI 56 12 3 7 22 
Avera ge 32 8 2 26 32 
As presented previously , the water supply in the different 
land classes is essentially ,the same and if other factors were equal, 
it is reasonable to "expect that crop production in each of the classes 
would be about the same. However , we note considerably more in-
tensive cropping in classes VI and V than in areas classified as II. 
As a matter of fact , a large percentage of the class II lands are al-
ready being used for pasture production and grazing which is the 
use for which they are best adapted. 
Ownership in Each Land Class 
Ownership of land may be important in the adjustment of 
soil and water use . The groups most directly concerned with such 
adjustments in the Reservation Area " are the Indians and the white 
land owners, as the lands owned by the various units of govern-
men tare largel y, though not en tirel y, grazing lands. 
Of the 102,647 acres in class II , 14,063 acres or 14 percent 
are Indian owned ( table 25 ). But in class V , 29 percent of the 
86,643 acres is Indian owned and 17 percent of the 11, 602 acres 
in class VI is in this type of ownership . O f the total acreage best 
adapted to" cultivation, classes V and VI, 28 percent is Indian 
owned. 
In connection with ownership, two items should be pointed 
out. First more :than one-half of the Indian lands are operated by 
white farmers so that the actual use by Indians is less than may be 
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Table 25 . Ownership of land, Indian and other, in each land class, 19 3 6 
Land No. of Total Indian Other Percent 
class areas acres ownership ownership Indian 
II 69 102 ,647* 14,06 3 88 ,584 14 
V 53 86 ,643 25 ,282 61, 3 61 29 
VI 8 11 .602 1,949 9.653 17 
Total 130 200 .892 41,294 159 .598 21 
* Includes 47 . 105 acres of possible development areas. 
implied above28 • Secondly. ownership has not been related to soil 
quality so that within a particular area or land class, the quality 
of soils is not know for various ownership types. However, within 
a given class most of the soils are of the same general quality, so 
that wide variations probably do not occur. 
In making adjustments in the utilization of water on the bet-
ter soils , many exchanges and transfers in the ownership and use 
of these resources will be necessary. Perhaps a most advantageous 
first step would be blocking up in a more consolidated pattern the 
Indian holdings of water and soil which , in turn , would facilitate 
consolidating white holdings. This procedure would materially 
facilitate making desirable adjustments and would prove a material 
benefit to both Indians and whites by providing a more practical 
and beneficial administration and use of interests of both groups. 
It is recognized that the complex of legal restrictions with respect 
to property in water is such as to render extremely difficult an ad-
justment except through a comprehensive approach to the problem. 
Closely related to consolidation of Indian and white hold-
ings, is the matter of consolidation of irrigation companies. canals 
and water rights. While further study is necessary in order to show 
the extent of possible elimination of unnecessary costs as well as 
other benefits to be derived from changes. it now appears that the 
numerous companies and the many parallel canals now in the area 
are costly both in terms of administration and wasteful utilization 
of the water. Many of these duplications could be eliminated with -
out consolidating Indian and white holdings, but the latter proce-
dure would greatly facilitate more efficient distribution and util -
ization of water. 
Suggested Organization of Farms 
A CONSIDERATION of the natural resources, their use and con-trol, and the classification of these resources according to the 
use to which they are besot adapted , has shown map y poor combin-
28 Hagg rty . John J . op. cit . 
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ations of soils and water and has pointed out possible adjustments 
which would result in the utilization of the available water on the 
most productive soils . But even if the situation presented by the 
land classification were achieved , the most satisfactory agricultural 
society possible in the basin could be attained only if accompanied 
by other important changes in the organization and opera'tion of 
the farms . As has previously been shown, at present there are many 
general and part-time farms for which the area is not adapted and 
which are yielding very low incomes. Many of the farms are ex-
tremely small in terms of land, water, livestock and equipment. 
Moreover, many farms do not follow the best farm practices with re-
spect to crop rotation, quality of seed, and fertilization, which are 
important to success. It is desirable ,to consider these items of farm 
type, farm size and farm practices in relation to land classification 
and in terms of bettering agricultural conditions in the Reservation 
Area. 
On the basis of various physical and economic fac-
tors , most of the arable land has been classif'ied as land class V , 
wi,th a small portion in land class VI. These lands are best adapted 
only to extensive agriculture , or growing of forage crops to be used 
in livestock production. Dairy cattle, beef cattle and sheep should 
be the principal types of livestock. with dairy cattle probably be-
ing the major livestock enterprise on most farrrn;. The crops best 
adapted are alfalfa , wheat, barley and corn silage ; a possible rota-
tion being alfalfa 4 to 5 years, corn 1 year and wheat or barly l-year. 
It is desirable that each farm unit have sufficient cultivated acreage 
to produce forage for winter and early spring feeding , with irrigat-
ed pasture and range , if available , supplying most of ,the feed dur-
ing summer months. Winter range can also be utilized by some 
range livestock units. 
Range resources in the Uinta Basin are sufficient for only a 
relatively small number of ranch units. Actual range use in 1937 
was estimated at slightly more than 422 ,000 animal unit months2!l, 
or feed for about 35 ,000 animal units. Two hundred and fifty 
animal units30 of range cattle or sheep per farm obtaining all feed 
from range , would provide for 140 farm units in the entire basin 
or about 7 percent of the present farm numbers. If only one-half 
the feed were obtaned hom range , the percentage would , of course , 
be increased to 14. In 1930 approximately 21 percent of all farms 
29 L. A . Stoddart et al. Range conditions in the Uinta Basin. Utah Agr. 
Exp. Sta . Bul. 283.1938 p . 17 . 
30 In 1935 sheep ranches averaged 200 animal units and beef cattle ranches 
averaged 100 animal units . Blanch, op. cit. p . 29 . 
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were classed as animal specialty or stock ranches31 and the economic 
stud y of 1 935 classed 19 percent of the farms as sheep and beef 
ranches. Many of the units were small, with 50 percent of the 
beef ranches having less than 40 cows each and about 50 percent 
of ~he sheep ranches having less than 1000 ewes. At the maximum 
it appears that on the basis of range resources, not more than 25 
percent of present f'arm numbers can have range livestock as their 
basic enterprise. Consequently, it seems desirable that a larger 
percentage of farm units look to some other enterprise. Because 
of economic and physical conditions in the area , dairy farming of-
fers the bes't possibility for a large share of the farms. 
With farms averaging 48 acres32 of irrigated arable soil ap-
proaching a soil class as good as number 2 and having an adequate 
water supply, an average of approximately 32 acres of alfalfa, 8 
acres of corn for silage and 8 acres of grain (wheat and barley) 
could be produced. With crop yields 80 percent of state average33 , 
approximately 12 dairy cows with necessary young stock for re-
placement and 4 head of horses could be maintained. Small grains 
should be largely utilized for production of hogs and chickens and 
at least three months of pasture for the dairy stock would be neces-
sary. With an average production of 200 pounds butterfat per 
cow-this is higher than the area average at present-a gross in-
come from butterfat of about $700 could be realized. If butter-
fat production were increased Ito 300 pounds- a reasonable yield 
-gross income from butterfat sales would be about $1,000 per 
farm. In addition, there would be income from dairy stock in-
creases and supplemental income from poultry, hogs , or other 
animals. In 1935, ,the farm receipts on dairy farms from miscel-
laneous sources amounted to more than $500 per farm .34 
While the farm organization outlined above yields a rather 
low gross income, it is considerably higher than is realized at pre-
sent. The gross income in 1935 for dairy farms in the Reservation 
Area averaged $994, of which only $419 was from sale of live-
stock products35 • These farms averaged 11 milk cows each but pro-
duction per cow was less than 200 pounds of butterfat . It appears 
31 U. S. Census , 1930 . 
32 7 7,000 acres divided by 1600 , the approximate present number of farms 
in the Reservation Area. 
33 State average yields are: alfalfa 2 .5 tons; wheat, 30 bushels ; barley, 40 
bushels ; corn silage, 10 tons . Butterfat prices used are 29 cents per pDund. The 
state average butterfat price for the past 20 years is somewhat higher than this. 
34 Blanch, op. cit., p. 33. 
35 Ibid. , p. 33. 
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that a dairy unit of 20 good milk cows would yield a gross income 
of $1,500 or more and provide at least. 500 productive man work 
units, which probably in a minimum adequate size. Using the 
same yields as above, about 72 acres of irrigated arable land would 
be required to support this many livestock. If butterfat production 
were 200 pounds per cow, gross income from butterfat would be 
$1,100 and a 300 pound average would yield a gross income of 
$1 ,700. As above , additional income would be realized from 
other enterprises. It should be emphasized that increases in unit 
production of crops and live8ltock are necessary f'or these incomes 
with the given acreages but the yield data used appear to be reason-
able and possible of attainment. 
The 48 acre dairy farm would require only the equivalent of 
the time of about 'One and one-third men for a full year while the 72 
acre dairy farm would require about two men for a full year to per-
form the necessary labor. In 1935, the average time required for 
the area was less than one man per farm (table 17). In view of 
the surplus labor on f'arms in the area , increasing size through 
higher production and greater intensification is especially impor-
tant. 
The average beef unit at present is comprised of about 100 
acres of cropland and 60 beef cows. In addition , the ranches carry 
about 60 animal units of 'Other beef stock, making a total of 120 
animal units per farm . The average gross receipts on these farms 
were $1,921 in 1935 with a labor income of minus $154. How-
eve·r, while 11 of the 22 ranches studied having less than 40 beef 
cows each and averaging 28 cows had a labor income of minus $381 , 
the 11 ranches with more than 40 cows and averaging 94 cows 
each had a positive labor income of $69. Beef ranches in 1935 fed 
about 0.7 tons of hay or its equivalent in silage, grain and straw 
per animal unit with the remainder of the feed coming from graz-
ing resources which amounted to about 8 months. On a 48 acre 
farm , approximately 70 units of beef cattle could be supported if 8 
months grazing were available. This would allow for about 35 
cows which is undoubtedly too few for an economic unit of range 
cattle. The average increase in value36 per animal unit during 1935 
was $14. Wi,th 70 animal units on a 48 acre farm , the gross in-
come from beef at this production rate would be $980. It should 
be noted that the percentage calf crop was less than 50, so there is 
36 Total increase in value of beef herd (calf crop , increased inventory, etc.) 
during the year. The average farm price of beef cattle in Utah for 1935 was 
$5.65 per hundred weight. This was 7 percent above the 1910-14 average, and 
was slightly higher relatively than the 1935 butterfat price . 
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possibility for increasing annual income from this source. In fact , 
this appears to be a necessity if the operator is to continue for any 
period of time. With 250 animal units , which would pr·ovide an 
economic unit , a gross income of $3 ,500 would be realized with an 
average increase in value of $14 per animal unit. To support such 
a unit, about 130 acres of cropland would be necessary using the 
cropping sys'tem and yields suggested for the dairy farms. In ad-
dition, sufficient pas'ture and range f'Or about 8 months grazing 
would be required. 
The 23 sheep units in the basin in 1935 had an average of 
59 acres of cropland and about 1,100 breeding ewes. The lamb 
crop was approximately 70 percent, with 9.2 pounds wool per 
ewe and an increase in value per ewe, including wool, of $4.10 . 
The average gross receipts were $5 ,982 and the labor income aver-
aged $576 per farm . The records for these farms show that f'Or 
220 animal units of sheep per ranch (1 ,100 breeding ewes), 0.4 
tons of hay or its equivalent was fed to each animal unit and that 
11 months grazing were obtained by all the sheep on public do-
main, national forests , and private range and pasture. The present 
size of sheep units is near the 250 animal units previously set up as 
an economic unit and a f'airly satisfactory income as shown above 
indica,tes that a material change in sheep ranch size probably is not 
so necessary as in the case of beef and dairy units. 
At the present time, 47 percent of the farms in the Reserva -
tion Area are classed as "general" and 15 percent as " part-time"37. 
These farms do not have a predominant enterprise , are small in 
size and produce an income to the operator's family which is 
smaller than for other types of farms. The economic study in 1935 
showed low crop yields to have more influence on income on 
general farms than any other factor. This might be expected since 
crops are relatively more important on general than on livestock 
farmtS. The 1935 study showed that on part-time farms there was 
sufficient acreage for full-time farms but ,the poor quality of soil 
or water supply would not produce sufficient income so the oper-
ator had to work off the farm. Previously (table 13) it has been 
shown that part-time farms were more concentrated in the poorer 
or class C areas of the seotion. 
Obviously, there will always be par't-time and general farms 
in the area and in some instances they are desirable . However, since 
the possibilities of successful farm endeavor are limited with these 
types in an area adapted for livestock production , wherever farm 
37 Blanch, op. cit. , p . 27. 
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organization will permit efforts should be made by individual op-
erators to specialize more with a livestock enterprise. For a major-
ity of farms , dairying appears to offer best opportunities in this 
respect. 
Probable Results of Indicated Adjustments 
T HE MOST IMPORTANT single maladjustment shown by the land classification is that good water rights are used on a large acreage 
of poor soil and that a large acreage of good soil is served by poor 
water rights. Adjustment in the use of these soil and water re-
sources not only is most important but will most affect the people 
and the economy of the area . The adjustments in individual areas 
are indicated in the report and on the maps but it is well to in-
dicate the probable effect on the entire area. 
It has been shown that on the basis of available water mea-
surements, there is sufficient wa'ter in most years to furnish a full 
supply to approximately 77 ,000 acres of arable land. This is the 
maximum acreage which can be cultivated and which will usually 
receive sufficient water. During some years, however, this acreage 
will not receive a full water supply. In normal years there is also 
sufficient water to irrigate about 47,000 acres of pasture during the 
month of May, this acreage decreasing during the season to about 
15 ,000 acres in September. These figures compare with actual use 
in 1936 of 46 ,802 acres for hay and grain , and 28,491 acres for 
pasture ( table 11). However, in 1936 Moon Lake storage was 
not available and if this wa.ter is used in July and August, using 
natural stream flow during other months , an additional 25,000 
acres can be irrigated. The acreage irrigated in 1936 plus the acre-
age from storage approaches the 77,000 acres and, depending 
on the acreage of pasture irrigated in 1936 during low water 
months , actual use may approximate the recommended acreage. 
In 1934, ha·rvested and crop failure acreages totalled 75 ,294 acres38 . 
On the basis of these and other data , it appears that making the 
land use adjustments indicated by the land classification would 
not result in any material change in total cultivated acres in the 
area. The change would involve principally a readjustment of 
water use so as to have a stable water supply during the growing 
season for approximately 77 ,000 acres of arable soil, located i.n 
areas having predominantly good soil. The water in excess of that 
needed for arable soils would be available for use in pasture produc-
38 U. S. Census of Agriculture, 1935. Excludes upper Duchesne and Straw-
berry River areas . 
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tion on the soils adaptable to that use and now served by ditches. 
It is reasonable to expect that the adjustments suggested by 
the land classification would result in increased yields and, conse-
quently, a larger gross income. In the present use analysis, class A 
areas, or those with approximately a full water supply and an 
average soil rating class of 2.6, had considerably higher yields and 
incomes than class Band C areas (tables 14 and 16) , although 
yields in class A areas were only 69 percent 'Of the state average. 
With the potential land use, cultivated soils in land classes V and VI 
would have a water supply as adequate as that in class A areas and 
the average soil rating class of the 77 ,000 acres is about 2.1 , which 
is better than class A. The·refore , with about the same total culti-
va'ted acreage, but of higher average productivity, it is anticipated 
that unit and total crop production and gross income in the area 
would be larger. 
One of the most vital needs of the Reservation Area is to in-
crease production per unit of both crops and livestock. The basic 
requirement for maximum crop yields is to combine an adequate 
water supply with the most productive soils. Data in table 26 em .. 
phasize the importance of good soils and water to crop yields. As 
the water supply increases, higher crop yields are noted , increasing 
from an index of 50 on soils receiving less than 1. 50 acre feeot of 
water t'O an index of 79 on soils receiving more than 2.50 acre feet 
per acre39 • The index also increased with quality of soils , being 52 on 
soils rating poorer than class 3 and 66 on soils rating better than 
class 2. On farms having better than class 2 soils and an adequate 
water supply, a crop yield of 88 was received. These data indicate 
higher yields are possible in the area and some farms actually are 
producing crop yield indexes of 80 or more. Bet'ter farm: practices in-
Table 26 . Relation of soil rating classes and water supply to average crop 
yield index, 1935* 
Amount of water applied per acre of cropland 
Range in Less than 1.50-2 .00 2.01-2.50 More than Total 1.50 ac . ft. ac. ft . ac . ft. 2.50 ac . ft. 
soil rat- No . of Crop No. of Crop No. of Crop No. of Crop No. of Crop ing class farms index farms index farms index farms index farm s index 
l.00 - 1.99 6 55 8 47 10 88 24 66 
2 .00-2.9 9 25 50 38 54 40 60 5 66 108 56 
3.00 and over 11 46 45 54 4 43 1 48 61 52 
Total 42 50 9 1 53 44 58 16 79 193 56 
* Unpublished data, Departments of Agricultural Eco nomics , Agronomy and 
Soils, and Irrigation and Drainage, Utah Agricultural Experiment Station . 
3!) Obviously, there is an upper limit of water application beyond which ad-
ditional water would be in.iurious to plant growth. 
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cluding crop rotations, use of better seeds, use of more fertilizers , and 
more careful irrigation, will also help increase crop yields consider-
ably above those now received. 
At the present time there are approximately 1,600 farms in 
the area40 • With the number of farms remaining the same, each 
could have 48 acres of cultivated arable soils and 29 acres of irri-
gated pasture, or a total of 77 acres , excluding all range land . 
These acreages per farm probably are not much different from the 
present average size, although many farms are considerably smaller. 
If present size of farms were maintained, with no material change 
in farm numbers, some enhancement in production and income 
could be achieved through better practices and application of the 
limited water supply to the more productive soils. However, any 
readjustment probably should attempt to eliminate some of the 
small units. 
In view of these facts , it appears that adju&tments in the direc-
tions indicated through this analysis would result in a larger in -
come to the Reservation Area from its natural ·resources, including 
cultivated lands, pasture and range . 
Local Government and Public Services 
The effects of various changes in utilization of natural re-
sources on local government and public services are also vitally 
important. Maladjustments and problems connected with these 
aspects of the area have been pointed out. Adjustments in the 
seve·ral possible directions should materially alleviate many of them. 
Through increasing the total income to the area from the 
natural resources, the status of local government should be much 
improved. Income from taxes should be larger and more certain 
through partial elimination of delinquency by ·reason of a more 
substantial tax base. Enhancement of farm incomes and in turn , 
incomes of people other ,than farmers in the area , would reduce the 
need for relief from various sources. 
Adjustment in the direction suggested by the classification of 
resources would ·result in a more compact pattern of settlement, 
which would be conducive to savings in public costs and a higher 
standard of public services. Absence of detailed analysis makes 
impossible precise measurement, but it is reasonable to expect that 
fewer schools would be necessary, less miles of road would have 
to be maintained , shorter distances of electric lines would be re -
quired , busses would not have to travel so far in transporting 
40 Based on U. S . Census o f A griculture, 193 5. 
44 UTAH AGRICULTURAL EXPERIMENT STATION 
children to school, and other economic and social advantages 
would arise from this redistribution of population. But still more 
important, higher quality schools, churches, roads and other public 
services would be feasible , thus bettering social conditions in the 
various communities and area as a whole. 
Summary and Significance of Land Classification 
T HIS STUDY has attempted to bring the various pertinent data together in such a way that the combined effect of all of the 
major factors affecting agriculture can be seen easily. This has been 
done through classification of ,the land. In the first place a brief 
inventory of the resources was developed for each present land-use 
class. Then the use of those resources was presented , followed by 
a description of the social and economic results that have flowed 
from the particular combination of resources and their use. This 
part of the study indicated ,that changes in the combination and use 
of certain resources would resul,t in general improvement in the 
economic condition of the farm population. This led to the latter 
part of the report which shows by means of land classes what and 
where changes in the use of resources appear desirable. 
In interpreting and using this land classification it should be 
kept in mind that it is an area classification and not a farm classifi-
cation. It does not f.ollow that every farm or every small parcel of 
land in the different land classes possesses the characteristics of the 
land class as a whole. Neither does it mean that every farm and 
every parcel should be used exactly the same as is recommended 
for the land class as a whole. It is recognized that variation exists 
within a given land class but the great majority of the farms 
should cor·respond to the average of the entire class. 
Of the total area classified, 102 ,647 acres were land class II 
which is suitable only for grazing purposes. While it may be feas-
ible for a few farm units to maintain headquarters in these areas, 
as a general rule the chances for success from arable farming are 
small. 
The resources in land class V are good enough that with the 
proper type of farming and with suitable size of farms and good 
farm practices, farmers should be able to make a living at arable 
farming. However, the chances are small thaot the average financial 
success will be more than enough for a minimum standard of liv-
ing. Crop yields will not be large and the area is adapted only 
to feed and forage crops. This land class includes 86 ,643 acres. 
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The best areas in the reservation part of the basin are in land 
class VI. This includes 11 ,603 acres. The chances for successful 
arable farming are better here than in land class V because of 
higher quality soil and better location . This means that yields will 
be higher and that a wider variety of crops can be grown. 
These land classes, it should also be remembered, have no 
significance except as adjustments in the use of water and soils arc 
made. But an examination of the maps and data show that the 
change should not be difficult . All of the land in land classes V and 
VI is now under canals and the major adjustment would be to 
change water rights from areas of non-arable soils to those of bet-
ter soils . It is not expected that this will be accomplished all at 
once, but will extend over a period of years. 
It is believed that this study will be useful for group and in-
dividual planning by serving to point out the direction that the 
changes in the use, and the place of use, of resources should take to 
bring about the most satisfactory agriculture f'Or the basin . Many 
of these changes can be made by individuals, but others are depend-
ent upon group action. 
Co ll ege series no. 640 
APPENDIX I 
Soils, water and location data for each area ~ 0-
Irrigated bv+ Water Percentage Average soil rating class Percent- Commun-
Total ---Se~ used of irrig. Secon- age of ity loca-
Area Total irrig. Indian dary per land§ All Arable Irrig. Indian dary land tion 
number" area landt rights rights acre:!: Idle Pasture land land land irrig. irrig. arable class 
ac. ft . C per- per- ...., 
acres acres acres acres net duty cent cent percent >-:r: 
1 13 .802 100 2 .38 2.38 100 4 ::> 
2 3,960 1.246 1.246 2.28 18 26 3.40 2 .71 2 .89 2.89 62 3 C) 
3 4 .055 1.802 1.802 2 .28 28 16 3 .07 2.49 2.70 2.70 73 3 '" n 4 2.442 1.290 1,290 2 .28 47 16 3.30 2.79 3.26 3 .26 64 3 c::: 
5 1.641 1,482 1.482 1.60 18 39 2.99 2 .18 2.98 2.98 63 3 l' ...., 
6 381 366 366 1.75 44 35 3.48 2 .82 3.52 3.52 48 3 c::: 
'" 7 108 108 108 1.75 0 0 4 .00 0.00 4 .00 4.00 0 3 >-l' 
8 211 211 12 199 1.65 6 76 3 .88 3 .00 3.88 4.00 3.87 12 3 tT1 
9 866 647 303 344 1.93 22 9 3.18 2.87 3.24 2.90 3.55 78 3 X 
10 523 475 475 2.32 54 26 3.93 3.00 3.93 3.93 6 3 "d tTl 
'" 11 8 ,297 7.544 5,649 1 ,895 2 .14 39 10 2 .9 7 2.48 2 .88 2 .89 2.87 71 3 ~ 
12 363 315 315 1.63 45 13 3.45 3 .00 3.40 3.40 58 3 tTl 
13 3,785 2.989 1.689 1.300 2 .00 63 14 3 .81 2.79 3.69 3.92 3 .39 26 3 z ...., 
14 950 573 573 1.56 16 34 2.69 2 .50 2.77 2 .77 90 3 C/) 
15 386 367 367 1.63 0 52 3.18 2 .87 3.19 3.19 76 3 ...., >-
16 2.159 1.957 1.957 1.52 17 36 3.17 2.49 3.14 3.14 62 3 
...., 
(3 
17 286 276 276 1.63 33 53 3 .68 2 .80 3.71 3.71 28 3 z 
18 280 236 236 1.56 19 15 2.12 2.00 2.14 2 .14 94 3 
19 5 .754 5 ,476 885 4 .591 1.69 47 27 3 .63 2.70 3.68 3 .72 3 .66 32 2 
20 603 504 230 274 1.84 14 12 2 .00 2.00 2.00 2 .00 2.00 100 3 
21 1. 707 1,342 625 717 2.10 19 12 2.36 1.59 2 .24 2 .31 2 .18 81 2 
22 6,581 3.810 3,022 788 2.46 5 29 2 .87 2.57 2.61 2.62 2.55 86 2 
23 504 359 359 3 .00 33 23 3. 80 3 .00 3.89 3.89 58 1 
24 1.240 1.052 586 466 3.00 3 16 1.87 1.67 1.65 1.62 1.68 93 1 
25 250 250 250 3.00 2 64 2.47 2.13 2.47 2.47 87 1 
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c: 
Irrigated byt Water P ercentag e Average soil rating class Percent- Commun- -l 
Total Secon- used of irrig . Secon- age of ity loca- r 
Area Total irrig. Indian dary per land§ All Arable Irrig. Indian dary land tion N 
number· Area landt rights rights acre:!: Idle Pasture land land land irrig . irrig. arable class >-
-l 
ac. ft. per· per- 0 
acres acres acres acres net duty cent cent percent Z 
26 649 355 146 209 3 .00 8 32 2.59 2 .30 2.73 2.40 2.96 86 0 1 '11 
27 1,096 658 658 3.00 19 63 2.85 2.52 2.98 2 .98 83 1 ;;; 
28 708 616 616 3.00 3 17 2.54 2 .14 2 .70 2.70 78 1 ;:>::l 
29 2,235 1.543 1.543 2 .86 12 37 2.60 2.14 2.78 2.78 78 1 Ci 
30 277 251 32 219 3 .00 0 30 2.34 1.35 2 .28 2.62 2.23 65 2 >-t:Jj 
l' 
31 311 248 248 3.00 16 14 2.75 2.46 2.42 2.42 85 3 tTl 
32 333 1.11 1.11 100 2 l' 
33 420 301 301 2 .78 0 22 1.72 1.14 1.85 1.85 74 2 >-Z 
34 1,903 1.182 240 942 1.83 3 80 3.15 2.70 3.28 3.73 3.17 68 1 0 
35 4 ,055 3 .559 3,559 1.59 4 48 2.58 2.24 2 .59 2.59 82 2 Z 
36 1,805 1.411 1.411 1.41 5 58 3 .01 2.16 2.85 2.85 61 it' tTl 37 992 661 661 1.41 18 50 2.66 2.44 2.54 2 .54 89 en tTl 38 813 724 724 1.41 0 82 3.91 2.37 3 .88 3.88 18 ;:>::l 
39 2,737 2 ,416 43 2,373 1.41 10 27 1.56 1.19 1.40 2.00 1.39 88 <: >-40 146 146 146 1.41 0 40 3.64 2 .22 3 .64 3 .64 40 -l 0 41 1.128 934 120 814 1.60 18 52 2.78 1.77 2.55 3.46 2.42 62 z 
42 450 402 402 1.56 7 73 4.40 1.42 4.36 4 .3 6 14 >-43 1.197 1.056 1.056 1.49 27 37 2.70 2 .09 2 .71 2.71 69 ;:>::l tTl 44 3,320 3, 160 3, 160 1.54 5 15 1.25 1.09 1.13 1.13 96 >-
45 582 452 452 1.73 0 100 2 .90 2 .80 2 .87 2.87 94 0 
'11 
46 766 771 771 1.52 31 25 2.04 1.84 1.97 1.97 94 1 C 
47 1.247 1, 129 1.129 1.42 8 85 3.78 3.00 3 .65 3.65 43 1 Z 
48 2,433 1,963 95 1.868 1.46 11 73 3.35 2 .36 3 .16 2.32 3.20 53 1 -l 
49 125 112 112 1.42 100 0 4.04 0 .00 4.02 4 .02 0 1 >-t;):I 50 217 180 180 1.42 13 61 3.31 2 .60 3.20 3.20 58 2 >-en 
51 110 100 4.00 0 Z 
52 422 422 422 1.73 0 100 3.78 3.00 3 .78 3.78 26 -I>-
53 242 113 113 1.73 0 100 2.07 2.00 2 .16 2 .16 96 '-l 
54 1.190 1.015 1.015 1.69 8 69 2 .33 1.88 2 .32 2 .32 80 
55 283 82 82 1.73 0 22 2 .19 2 .00 2.29 2 .29 92 
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Irrigated byt land§ Averag e soil rating class ~ Water Percent- Commun- 00 
Total Secon- used of irrig . Secon- age of ity loca-
Area Total irrig. Indian dary per Percentage All Irrig. Arable Indian dary land tion 
number' Area landt rights rights acre:!: Idle Pasture land land land irrig. irrig. arab le class 
ac . ft. per, per-
acres acres acres acres n et duty cent cent percent 
56 3.686 2.342 30 2 .312 1.58 2 65 2.85 2 .42 2 .71 2 .40 2.71 76 2 
57 1.523 1.307 457 850 1. 7 3 14 47 3.66 2 .78 3.67 3.65 3.69 38 2 c 
58 589 524 524 1.73 12 10 2.39 1.83 2.44 2.44 76 3 ::: 
59 1,024 518 518 1.38 0 71 2.94 2 .66 2 .94 2.97 85 3 -
60 1.480 944 944 1.44 38 32 2 .99 2 .42 2 .79 2.79 73 3 > [\ 
61 2 .012 1. 756 1. 149 607 1. 91 45 18 3.41 2.98 3.43 3.42 3.45 66 3 :::c 
62 5 .881 5 ,424 4 .260 1. 164 1.74 50 12 3.10 2.64 3.10 3.06 3.23 68 2 i::: 
63 878 720 139 581 1.43 20 21 2.23 1.82 2.18 1.29 2 .40 84 2 S 64 139 108 101 7 1.42 0 24 2.56 2.40 2.49 2.46 3.00 90 2 c 
65 2.973 2 .402 639 1,7 63 1.29 73 4 3.84 2 .86 3.85 3.62 3.94 19 2 ::0 >-
66 4.426 4 .119 708 3.411 1.27 55 21 3.78 2.61 3.73 3.12 3.82 21 2 r 
67 4 ,474 3 .828 1.872 1.956 1.74 64 19 3 .83 2 .94 3.73 3 .59 3 .87 24 2 m X 68 707 559 559 1.85 10 28 2 .63 2.34 2.55 2 .55 84 2 'U 
69 1.561 936 502 434 1.85 13 49 2.99 2.47 3.14 3.14 3.14 67 1 tTl ::0 
70 458 104 104 1.85 4 28 3.03 3 .00 3 .13 3.13 97 1 3: 
71 2.844 2 .061 1,871 190 1.85 26 28 2 .75 2.49 2.68 2.67 2 .78 84 1 tTl z 
72 1.027 784 448 336 1.85 12 24 2.37 1.91 2.30 2.34 2.26 81 2 ...., 
73 711 556 556 2 .78 7 18 1.66 1.52 1.53 1.53 95 2 V> ...., 
74 437 100 100 3.00 15 43 2 .46 2.24 2 .04 2 .04 92 3 >-
75 3.929 39 39 3.00 0 7 3.11 2 .66 1.56 1.56 72 3 ....; (5 
76 385 321 311 10 3.00 8 23 2 .57 2 .32 2.66 2 .65 3 .00 86 3 z 
77 1.644 1.276 1,227 49 2.92 19 44 2.82 2.35 2.91 2.93 2.49 74 2 
78 253 170 170 1.85 0 18 2.42 2.06 2.63 2 .63 91 2 
79 519 451 352 99 3.04 23 20 1.93 1.32 1.94 1.75 2.60 79 2 
80 444 342 342 1.25 36 15 2.76 2. 11 2 .80 2.80 67 1 
81 1,251 1, 15 3 740 413 1.46 9 29 1.89 1.52 1.82 1.80 1.86 86 
82 618 457 457 1.25 5 72 3 .68 2.08 3.77 3 .77 23 
83 670 423 423 1.25' 2 63 2.45 1.98 2 .45 2.45 81 
84 366 1.98 1.98 100 
85 3 65 1.50 1.50 100 
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Irrigated byt Percentage Averag e soil rating class Percent- Commun-
e: 
Total Water ...., 
Area irrig . rights used 
of irrig. Secon- age of ity loca- t= 
number' Total landt Indian Secon- per 
land§ All Arable Irrig. Indian dary land tion N Area rights dary acre:\: Pasture Idle land land land irrig. irrig. arable class >-
...., 
ac. ft. per- per- (5 
acres acres acres acres net duty cent cent percent Z 
86 1,274 676 554 122 2.20 7 56 2.31 1.94 2 .31 2 .33 2 .20 85 1 0 'T! 
87 12.146 7,377 2 ,448 4 ,929 1.48 20 35 2.83 2 .15 2.57 2 .52 2 .60 69 2 ;0-88 2,034 2.44 2 .22 92 3 ;::::l 
89 1.335 1.203 751 452 2 .08 75 6 4.00 3.00 3 .98 3 .96 4 .01 5 2 (3 
90 2 ,244 1,898 1,898 2 .49 22 18 2 .51 2 .32 2.43 2.43 89 3 >-til 
91 161 53 53 1.44 85 0 2.19 2.00 2.19 2.19 91 4 r tTl 
92 754 597 597 2.49 16 6 2.66 2 .44 2 .62 2.62 88 4 r-
93 1.444 819 774 45 3 .03 6 9 2 .71 2 .40 2 .46 2 .51 1.64 85 4 >-z 94 584 386 363 23 2.93 20 19 1.93 l.60 1.84 1.83 2.00 89 3 0 
95 2 ,014 210 170 40 2 .67 2 .34 2 .22 2.38 2 .48 2.00 94 3 Z 
96 2 ,223 377 69 308 1.25 100 2 .73 2 .64 2 .46 3.71 2.18 95 3 ~ 
97 2.790 1.208 1.208 1.25 18 42 1.56 1.42 1.48 1.48 95 3 tTl en 
98 944 265 265 1.25 0 87 1.51 1.46 1.46 1.46 98 4 tTl ;::::l 
99 324 65 65 1.25 0 100 2.14 2 .00 2 .37 2 .37 95 4 < 
100 179 2 .40 2 .40 100 4 >-...., 
101 901 276 276 1.25 6 83 2 .09 2.03 2.07 2 .07 97 4 (5 z 
102 2,892 105 105 1.25 0 100 2 .35 2.22 2 .61 2.61 94 3 >-103 416 20 20 1.25 100 0 1.00 1.00 1.00 1.00 100 4 ;::::l 
104- 238 1.00 1.00 100 4 tTl >-
105 4,245 47 47 1.25 34 58 2.14 2.07 1.72 1.72 97 4 0 
'T! 
106 431 3.19 3 .00 81 4 C 
107 236 3 .00 3.00 100 4 Z 108 874 2.18 2.08 97 4 ...., 
109 200 3 .00 3 .00 100 4 >-
110 483 2 . 17 2 .05 96 4 t:P >-
499 325 325 2.00 3.31 3.00 3.50 3 .50 69 
en 
1 1 1 4 Z 
112 780 184 184 2 .00 2 .08 2 .00 2 .38 2.38 96 4 
...j>. 
1 13 170 47 47 2 .00 3.00 3 .00 3.00 3.00 100 4 \0 
114 766 362 362 2.00 3.42 3 .00 3 .73 3.73 58 4 
115 1.041 1 17 117 2.00 2.06 2 .00 2.00 2 .00 97 4 
APPENDIX I (Continued) VI 0 
Irrigated byt Water P ercentage Average soil rating class P ercent- Commun-
Total Secon- used of irrig. Secon- age of ity loca-
Area Total irrig. Indian dary per land§ All Arable Irrig . Indian dary land tion 
number· landt landt rights righ ts acre:j: Idle Pasture land land land irrig. Irrig . arable class 
ac. ft . per~ per-
acres acres acres acres net duty cent cent percent c:: 
..., 
116 303 2 .00 2 .00 100 4 >-
117 265 3.08 3.00 92 4 :r: 
118 432 2.19 2.19 100 4 >0 Cl 119 575 2 .92 2 .92 100 4 :;0 
120 2.882 2.19 2.09 96 4 () 
c 121 1.069 542 228 314 2.00 2.27 2.02 2.49 2 .72 2 .32 90 4 l' 
122 732 687 687 2.00 3.10 2 .23 3.17 3 .17 62 4 
..., 
c 123 772 432 432 2 .00 2.41 2 .00 2.71 2.71 100 4 :;0 
124 323 2.00 2.00 100 4 >-l' 
125 1.880 19 19 2 .00 2.82 2 .71 3 .32 3 .32 93 4 tTl 
126 495 340 340 2 .00 2 .38 2 .56 2 .56 90 4 >< 
"'0 127 424 215 65 150 2 .00 2.53 2.11 2.86 3.57 2 .56 86 4 tT1 
128 3.491 472 472 2 .00 2 .34 2.19 2 .86 2 .86 92 4 :;0 3: 129 1.558 1.558 882 676 1.51 8 26 1.44 1.21 1.44 1.57 1.26 94 2 tT1 130 469 469 469 1.59 37 30 2 .81 2 .81 2 .81 2 .81 100 2 z 
..., 
CIl 
* See map for location of areas . 
..., 
>-
tAsofl936. ..., 
:j:Average 1918 - 1936 . (3 
§ As of 1936 . If land is irrigated and no percentage is given. data were not available . Z 
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APPENDIX II 
Use classes for each area 
Present use Land Present use Land 
Area class class Area class class 
1 D II 49 C II 
2 C II 50 C II 
3 C II 51 C II 4 C II 
5 B V 52 C II 53 D II 
6 C II 54 B V 
7 C II 55 D V 
8 C II 
9 C II 56 B V 
10 C II 57 C II 
58 B V 
11 A V 59 C II 
12 C II 60 C II 
13 C II 
14 B V 61 C II 
15 C II 62 B V 
63 B V 
16 C V 64 C V 
17 C II 65 C II 
18 B V 
19 C II 66 C II 
20 B V 67 C II 
21 A V 68 B V 69 B II 22 A V 70 C II 23 C II 
24 A VI 71 B V 
25 A V 72 B V 
26 A V 73 A VI 
27 A V 74 A V 
28 A V 75 D II 
29 A V 76 A V 
30 A V 77 A V 
31 A V 78 B V 
32 D 11 79 A V 
33 A VI 80 C V 
34 C II 81 B VI 
35 B V 82 C II 
36 C V 83 C V 
37 C V 84 D V 
38 C II 85 D VI 
39 B VI 86 A V 
40 C II 87 B V 
41 B V 88 D II 
42 C II 89 C II 
43 B V 90 A V 
44 B VI 
.91 B V 45 C II 92 A II 
46 B V 93 A II 
47 C II 94 A V 
48 C V 95 D II 
52 UTAH AGRICULTURAL EXPERIMENT STATION 
APPENDIX II (continued) 
Use classes for each area 
Present use Land Present use L and 
Area class class Area class class 
96 D II 114 C II 
97 C V 115 D II 
98 D V 116 D II 99 D II 117 D II 100 D II 118 D II 
101 D V 11 9 D II 
10 2 D II 120 D II 
10 3 D II 12 1 B V 104 D II 
105 D II 122 B V 
123 B V 106 D II 124 D 11 107 0 H 
108 D I[ 125 D )[ 
109 D I[ 126 B V 
11 0 D l[ 127 B II 
11 I C II 128 D ][ 
11 2 D II 129 B VI 
11 3 D II 130 C V 
APPEND IX III 
Allocation of Water to Lands 
The problem is one of allocating the present water supply to 
lands now under canal systems. This has been done on the basis 
that it is desirable to furnish the best quality soils with a full water 
supply in so far as the wa'ter is available. 
On a given stream in the Rese·rvation Area , water can be used 
on any lands which now are under canal systems. Approximately 
6,000 acre feet per month can be diverted from Lakefork to Uinta-
Whiterocks through the Yellowstone Feeder Canal, making it pos-
sible to use this amount of Moon Lake storage in the Uinta River 
drainage. Water in either Lakefork or Uinta-Whiterocks can be 
used on the Duchesne River below the points where these streams 
join each other. 
In allocating the water to the various areas , the areas were ar-
ranged by strea~s on the basis of desirabihty of combinations of 
soils, water and location . Beginning with the best a-rea , the water 
was allocated to the areas on the basis of a full supply, going down 
the list of areas as far as water is available. Table 1 shows tl: 
allocation of water by river systems, giving the arable acres for 
which a full water supply is available as well as the acres of land 
which may be irrigated each month for pasture production. 
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Table 1. Water available and acres of arable land and pasture which can be irrigated 
each month , by river systems 
May June July August Sept . 
Acre feet reguired for full supply 
.48 .69 .84 .66 .33 (3 .00 acre feet) 
LAKEFORK 
Acre feet available· 24 .953 35 .520 34 .849 27 .383 13 .690 
Acres which could be irrigatedt 51 .985 51.478 41.487 41 .489 41 .485 
Arable soils-classes V & VI:j: 28 .387 28.387 28 .387 28 .387 28 .387 
Pasture-acres could be irrigated§ 23 .598 23 .091 13 . 100 13 . 102 13.098 
Pasture-within land class VI II 668 668 668 668 668 
Pasture-within land class V II 8. 134 8.134 8 ,134 8 . 134 8 .134 
Pasture-within land class lIn 14,796 14 .289 4 .298 4 ,300 4 .296 
UINTA-WHITEROCKS 
Acre feet available 29 .378 37 ,458 31.60 3 24 .830 12 .767 
Acres could be irrigated 61. 204 54 ,287 37 .623 37.621 38 .688 
Arable soils-classes V and VI 3 9.527 39 .527 39 .527** 39 .527** 39 .527**-
Pasture-acres could be irrigatl'd 21.677 14 .760 
Pasture-within land class VI 493 493 
Pasture-within land class V 11 .842 11 .842 
Pasture-within land class II 9.3 42 2 .425 
LOWER DUCHESNE 
Acre fee t availablett 63 . 125 87 .236 25 .344 12 .392 11.459 
Acres which could be irrigated 131.510 126.429 30 .171 18,776 34,724 
Arable soils-classes V and VI 9 .598 9.598 9.598 9.598 9.598 
Pasture- ac res could be irrigat l'd 121.912 116 .831 20.573 9. 178 25 . 126 
Pasture-within land class VI 56 56 56 56 56 
Pasture-within land class V 1.491 1.491 1.4 9 1 1.491 1.491 
Pasture-within land class 1I:j::j: 
* From table 6 . 
t Water avail able 'divided by monthly duty . 
=1= Allocatwn of water to better areas so far as water and arable soil were available. 
§ Difference between t and =1=. 
II Class 4 soils within or near land classes VI and V which could be irrigated. 
CJI Rema inder of water allocated for use on land class II areas. 
** Acreage slightly higher than water supply . so practically . all soils would not 
receive quite full water supply. 
tt Water measurements indicate that there is more water available in low months 
than can be used efficiently. Lower stream measurements and observation 
shDw practically no water going downstream unused. Either the amout 
of water shown is not available or more than 3 .00 acre feet per acre is 
being applied. Adjustments should be attempted only after further study 
of water and soil available for irrigation . 
=1==1= No tracts of land of appreciable size which can be irrigated. 
